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,  Article  I.  -  * 

biographical  Account  of  Delametherie.^  ** 

Jean  CLAUDE  DELAMETHERIE  was  bom  at  Clayette, 
a  small  town  of  Maconnois,  on  Sept.  4,  1743.  His  fatlier  was 
a  physician ;  and  we  are  informed  that  the  medical  profession 
had  been  exercised  by  his  ancestors  for  several  successive  gene* 
rations ;  the  family  bore  a  respectable  rank,  and  was  possessed 
of  considerable  property.  From  a  very  early  period  of  his  hfe^ 
the  subject  of  our  memoir  exhibited  marks  oi'  a  pecuhar  cha- 
racter: he  took  no  interest  in  childish  sports;  but  preferred 
reading  books  of  a  grave  and  abstruse  kind,  and  was  often  abi^ 
eorbed  in  profound  reflection.  At  the  age  of  15  he  was  sent  to 
Thiers,  in  Auvergne,  for  the  purpose  ot  receiving  instmction  in 
the  belles  lettres ;  and  at  18  went  to  prosecute  his  studies  in 
Paris.  As  he  had  an  elder  brother,  who  was  to  occupy  his 
father's  pi^fessioh,  Jean  Claude  was  destined  for  the  church,  and 
with  this  intention  was  placed  in  the  semin^iry  of  St.  Louis;  but 
m  consecjtMlCe  of  his  brother's  death,  he  renounced  the  study 
ef  l^tkeologf,  Mid  ^t&ied  t^pon  that  of  medicine  in  his  22d  year. 
Afer  sliding  fire  years  in  acquiring  a  knowledge  of  his  pro- 
fei^sion,  he  returned  to  his  father's  house,  and  engaged  in  the 
prt^ce  of  Hi  butit  wowld  appear  Aat  he  was  never  fond  of  ^e 
e^plojg^t,  and  after  sOme  time  abandoned  it  in  disgust.  He 
Htfi  MA*ipdtive  iiie  nnttertainty  of  the  art,  and  the  very 

 ._  Jt«  whlielrrijt«nh«  b«ls  of  thh  account  are  taken  fitp  «a  ri»l>«C*t^ 

Hper  by  M.  Blainville,  in  the  JoHCO.  ^t,Bh^u  U  Ixxxv*  p.  78. 
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2  Biographical  Aceami  of  [Jilir* 

respecting  it ;  and  it  is  probable  that  he  was  also  impelled  to  the 
change  bv  bis  speculative  turn  of  mind,  which  led  him  to  prefer 
a  mode  ot  hte  ni  which  he  would  be  lesb  confined  to  a  regular 
routine  of  business.  The  decided  bent  of  his  genius  was  indeed 
for  theory  and  speculation ;  and  of  this  he  gave  a  very  unequi- 
vocal specimen,  in  his  Essay  on  the  Pnnciples  of  Natural 
Philosophy/'  which  he  wrote  wliue  was  still  under  his  father's 
roof.  It  contained  so  many  free  sentiments,  on  various  topics 
in  which  the  feehn^  and  prejudices  of  mankind  are  the  most 
.  intimately  concemea,  that  th^  booksellers  Paris  would  not 
venture  to  pubUsti  it ;  but  it  appeared  at  Geneta  in  1778*  T!h& 
work  was  reprinted  in  1787,  and  c^n  in  1805,  haying  undergone 
successive  improvements  in  each  edition.  In  this  essay  he  dis- 
cusses  a  variety  of  the  most  abstruse  metaphysical  questions,  and 
gives  his  sentiments  upon  all  of  th^  witn  tne  most  perfect  cosa-^ 
Mence,  although  he  hot  Unfi^equentiy  maintains  opinions 
directly  opposite  to  those  which  are  commonly  regarded  as  tbm 
most  unportant  and  the  heist  establii^ed* 

Upon  quitting  the  paternal  roof,  he  seems  to  have  determmed 
to  pass  the  remainder  of ^  his  life  in  e  state  of  perfect  freedom 
from  all  restraint ;  and  with  tihis  intention  he  renounced  all  his, 
daim  upon  ^e  ftmuly  on  oonsidecation  ef  receiving  a 

moderate  annuity  .  Ue  resdlve^  never  to  enter  into  the  matri* 
rnottid'  Itaie  froid  «^  Sftint  fei^g,  and  jpajtly,  as  it  appears, 
mm  the  ^oomy  and  melandiolie  cast  oThk  min4»  wlmih.led 
hiiki  to  doubt  Whether  life  ought  to  oe  regarded  as  a  ^od,  and. 
consequently  whether  it  was  consistent  with  benevolence  to 
bring  numan  beings  into  existence.  The  pecuhar  traits  of  his 
pharacter,  which  had  displayed  themselves  at  a  very  early  period 
of  lifev  were  now  become  inure  confirmed ;  and,  what  was 
feripnally  an  imusual  degree  of  gravity  and  sedateness,  had  now 
degeue lilted  into  s})leen  and  austerity,  Havnig  discarded  all  his 
cares  oi  a  |>ersouid  and  private  nature,  he  repaired  to  Paris, 
astjociated  himself  with  tne  literary  men  of  tliat  place,  and 
henceforth  had  no  business  or  occupation  but  science.  About 
the  yeai-  1780  he  published  his  "  Physiological  Views  ;  a  work 
"♦rhich,  like  the  former,  was  full  oC  theory,  ond  in  which  he  in- 
dulges m  the  most  mibumided  Ireedoiu  oi  speculation.  Among 
other  opinions  which  he  broached  in  this  work,  it  is  mauitained 
that  animals  and  vegetables  are  produced  by  the  crystallization 
oi  the  semen,  exactly  in  the  same  manner  as  minerals  are  by  the 
accretion  of  their  partieles  ;  -.md  extravagant  as  this  opinion  may 
appear^  it  is  only  a  specimen  ot  many  otheiiS  of  a  liBukur  kifui 
that  might  be  extracted  from  his  works. 

Socm  after  his  removal  to  the  metropolis,  he  became  a  frequent 
contnbutor  to  the  Journal  de  Pl^siq^ ;  and  in  the  year  1785  he 
became  the  editor  of  it^  an  office  which  he  retained  until  a  very 
short  rime  before  his  deailu  ill  mmay  rsspeets  he  was  welk 
adapted  for  this  office;  hfe.  ms  laborious.  wvB  in^nned^  ui4 . 

3  .  ^ 
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Snnci)J^d;  but  unfortunately  his  good  qualities  were 
ilottle  c^an  opposite  kind.  He  was  extremely  jeaRrne 
bf  nis  literary  Teputation,  of  the  moat  'acUte  Sensibility  to  sup- 
poaed  affironn  or  injurieil,  and  6f  haCoghty  «nd  unb^dintf 
•piHt ;  00  Ifcal  liii  Mtet^ary  life  was  afanosl  a  perpetud  scene  ^ 
^fifattm*  Hb  fiatitsd  of  tyranny  of  all  descrmtion.  and  Ms  \oyk 
if  4dipattidUiiy  mA  AtHct^  justice,  tinged  or  brassed  \y  his  pecu^ 
liar  temperajifMit^  ted  him  generally  to  oppose  his  contempo^ 
tetal  Mi  his  tbcfiidttTtnen,  and  to  prefer  to  them  those  persons 
Mid,  htvitig  Hf^id  in  rbrmer  ages,  or  residing  in  distant  countries^ 
irlr»  teoMmd  flt^nt  fividship,  and  not  lidble  to  wound  his 
bride  orielf4ore.  Thus,  sumost  as  a  matter  off  course,  he  set 
nimself  in  decided  opposition  to  the  new  chemical  nomenclature, 
personally  opposed  Lavoisier,  and  generally  objected  to  all  the 
doctrines  of  the  modem  pneumatic  chemistry.  It  was  with  this 
object  that  in  1789  hepubhshed  his  work  on  pure  air,  as  he  still 
Continued  to  stile  oxygen ;  a  work  in  which  he  endeavours  to 
prove  that  Bayen  had  all  the  merit  that  is  ustially  attributed  to 
Lavoisier  and  his  atssociates,  in  the  discovery  of  the  gaseous 
bodies.  In  the  same  spirit  he  afterwards  opposed  Haiiy*s  doc- 
trines on  the  subject  of  crystallography ;  he  endeavoured  to 
show  that  he  wa^s  not  original  in  his  idea  of  applying  the  ciystal- 
hrie  form  o^  bodies  to  detenmine  their  species ;  and  for  the  pur- 
pose, as  he  stipposed,  of  doing  justice  to  the  party  that  had 
been  defrauded  of  his  literary  rights,  he  republishea  the  Scia* 
graphia  of  Bergman. 

Delametherie  about  this  period  particularly  directed  his  atten- 
tion to  the'  study  of  mineralogy  and  geology;  and  in  1795  pub- 
hshed  what  is  perhaps  his  best  Avork,  or  at  least  that  which  is 
tlfie  least  objectionable,  his  "  Theory  of  the  Earth ; "  it  contains 
a  eood  view  of  the  best  ascertained  facts  and  best  established 
donsy  wMle  there  is  less  of  that  extravagant  speculation 
tthife  to  plr6fitl^ely  scattei^ed  over  his  former  productions.  A 
UretOOs^ce  obCfurred  at  this  tiin^  which  caused  him  a  severe 
fiisappointmient.  By  the  death  of  Daubenton,  the  Professorship 
of  Natural  Hi^tdry  irt  the  CoHege  of  Frtbt^  became  vafcant ;  and 
DeianMbdiri^  concefteiA  himself  th^  j^rson  most  qualified  to  fiQ 
Vm  ]^a6e/' And  had  'dbinii  ittaisbh  to  exped!  tKe  Appointment.  It 
hcfW^y^i  cbftAfl^efl  won  Cuvier/  xL  itaa  much  his  iuilior, 
UkA  MiMfe  re'bttekiiofi  al  mi  time  was  not  fully  established^ 
m  td  aAltf  fii  ^tiMbi  r^orfr  fpr  th^  preference.  Iiet^etherie's 
MtOBkOBfiti  U^rer,  attested  by  an  airrangeiiient  which 
^  i^KffwdMh  ihflfdfe.  ^oMing  to  ^hidK  he  was  constituted 
johii  rimftliirt  ^^th  vMei,  the  deplfftments  of  eeology  and 
iMmm(Kbt!  b^lng  ^3bxA  m  Sffle  &uperinten<&ice.  As  d 
fm<i#*tfe  tMMi«^  Uli'oB^e,  he  Airwb^ciime  i>blic  lectured 
on  mineralogy,  an  eiSaploymelit  wlieH  He  eisecvdfed  lUth  muck 
-mi  imi  cohsadei>al#  ^^c^.  His  clate^  was  nntnerouiily 
itiind^d;  and  he  employed  ^er]^  ih^toar  to  nitici  Uytectitfijtf 
^  A  2 
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interesting  to  his  pupils,  hy  the  exhibition  of  his  specimens, 
which  he  freely  pennitted  tliem  to  exaiiiiine,  aud  by  taking  short 
excursions  with  them  into  the  neio;hbourhood  of  Paris,  and 
ilhistrating  his  doctrines  by  a  reference  to  natural  phenomena. 
The  substance  ot  his  lectures  was  afterwards  published  in  two 
Works,  one  on  mineralogy,  and  the  other  on  geology,  forming  a 
series  of  five  volumes,  wnich  may  be  regarded  as  "  The.Tb^oiy 
of  the  Earth"  witli  some  additions  and  alterations. 

The  stormy  period  of  the  French  revolution,  which  now  raged 
in  ail  its  horron,  was  felt  by  the  family  of  Delameth^e ;  and 
aUhough  his  own  income  was  both  scantY  and  preoainoiuiy.  hie 
Very  generously  resigned  the  annuity  whicn  he  had  reserved  Ofii 
of  the  paternal  estate*  But  the  sale  of  his  Journal  became 
suspended  by  the  increasing  troubles  of  the  tia^es;  and  for  a 
penod  of  two  or  three  years  he  appears  to  have  endured  ^reat 
privations ;  which  were,  however,  mitigated  by  .the  Ub^ndity  of  , 
nis  colleague  Cuvier,  who  ^ve  up  to  him  a  lai^e  propoflion  of 
emoluments  of  their  > jcmt  office.  When  France  again 
^acquired  a  state  of  comparative  tranquillity,  and  science  began 
to  resume  her  rank  in  public  estunatioa,  Delametherie  was  found 
ready  at  his  post; 'he  recommenced  his  journal,  in  wUoh  ha 
altvays  inserted  a  number  of  his  own  papers;  and  in  the  yeac 
1804  he  published  his  Considerations  on  Organized  Beings,"  a 
work,  as  usual,  containing  much  information,  butunfortunatdy 
blended  with  a  large  proportion  of  mere  speculative  theory,  m 
1812  Delametherie  had  a  severe  attack  of  ftpoplezy ;  but  he 
covered  fiom  it  so  &r  as  to  pursue  his  usual  Iheraiy  oceupationa 
for  five  years,  although  hamssed  by  a  variety  of  complaints, 
indicating  a  complete  breaking  up  of  his  constitution,  until  a 
second  apoplectic  attack  carried  him  off  on  July  I,  1817,  m.  the 
74th  year  of  his  ^e. 

His  moral  and  intellectual  character  may  be  pretty  exactly 
appreciated  from  the  narrative  ol  his  life  ;  he  was  a  man  of 
btiicl  honour  and  integrity,  of  regular  ir.ibits,  capable  of  acts  of 
great  generosity,  and  totally  devoid  of  all  anxiety  for  the  ff^tifi« 
^  cations  of  luxury,  or  the  frivolous  pursuits  of  vulgar  ambition. 
'  But  unfortunately  these  good  qualities  were  obbcured  by  pride, 
self-love,  irascibility,  and  jealousy;  and  the  operation  of  these 
being  more  obvious  and  more  frequently  called  into  action,  his 
defects  were  more  kTiuwn  than  his  virtues,  and  he  did  not  obtain 
the  estimation  in  society  to  which,  upon  a  fair  balance  of  his 
qualities,  he  was  justly  entitled.  Tnis  circumstance  he  felt 
acutely ;  while  at  the  same  time  it  aggravated  the  evil,  and 
tended  to  give  a  degree  of  harshness  to  his  disposition,  which 
was  not  natural  to  it.  When  not  under  the  influence  of  temper, 
he  was  kind  and  humane ;  and,  except  on  the  score  of  htenuy 
reputation,  was  free  from  all  selfish  feelings. 

With  respect  to  the  scientific  character  of  Delametheiie,  he« 

may  be  jusUy  entitled  to  the  fiomwirndation  of  unwaaried  a^plis 
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cation  and  ^xtenstre  knowledge ;  but  perhaps  neiAer  his  industiy 
nor  his  infbimation  were  productive  of  the  advantage,  either  to 
hhnself  or  to  society,  which  might  have  been  derived  from  them 
nnder  different  management.  In  all  his  writings  he  is  perpetQally 
dwelling  upon  the  vahie  of  ftcts^  and  is  tJways  upbraiding  his 
opponents  with  being  too  hasty  in  the  formation  of  tlieir  theories ; 
yet  there  is  scarcely  a  single  writer,  among  his  contemporaries, 
who  aboimds  so  much  in  speculation,  and  who,  considering;  the 
extent  of  his  writings,  has  added  so  little  to  the  stock  of  actual 
knowledpe.  His  judgiaent  on  scientific  topics  was  frequently 
Warped  by  his  temper;  he  almost  systematically  difiiicd  lium 
those  around  him;  and  it  ace  rdinscly  has  sometimes  happened 
that  he  proved  to  be  in  the  right ;  but  this  was  certainly  more 
owing  to  his  objecting  lu  every  thing,  than  to  any  superior 
sagacity  in  discerning  the  truth.  With  respect  to  his  talents  as 
the  editor  of  a  scientific  jouraul,  the  capacity  in  wliich  pr(;l);djly 
he  will  alone  be  remembered  by  pusLeriiy,  we  may  observt  the 
same  mixture  of  qualities.  He  was  eminently  laborious  and 
punctual ;  but  although  he  valued  himsc  It  for  his  iinpurtjality, 
Jlnd  his  strict  observance  of  literary  justice,  his  jt  cdous  and 
irritable  temper  was  perpetually  biassnig  his  judgment,  cansmr^ 
him  to  form  an  unjust  estiiu  ite  of  the  merits  of  those  whom  he 
considered  as  his  rivals,  and  mvolving  himself  in  disputes  with 
those  who  either  differed  tiom  him^  or,  as  he  conceived,  did  not 
treat  him  with  due  respect.  He  commenced  his  othcc  as  editor 
of  the  Journal  de  Physique  in  March,  1785,  and  continued  it 
until  April,  1817,  a  period  ol  ;>l  vears.  In  the  hrst  number  of 
the  vear  he  always  wrote  a  sketch  of  the  proprcss  of  sc  lence 
during"  the  preceding  year;  and,  besides  these,  inserted  a  great 
number  of  other  articles;  so  that  the  whole  of  his  papers 
amounts  to  neariy  120.  His  other  works,  which  have  been 
mentioned  abovei  and  a  few  others  of  minor  importance,  when 
added  to  his  memoirs,  make  him  one  of  the  most  voluminous 
writers  of  the '  age ;  and  it  appears  that  he  was  proud  of  the 
quantity  of  his  publications ;  and  used  to  boast  of  this  circum* 
stance  as  a  proof  of  his  hterary  desert;  forgetting  that  he  would 
hare  been  much  more  entitled  to  our  gratitude,  and  would  have 
much  better  consulted  his  own  reputation,  if  he  had  eiven  to  the 
world  a  smaller  quantity  of  matter  in  a  more  matured  form. 

It  would  be  an  operose,  and  not  a  very  useful  task,  to  give  an 
analysis  of  all  the  works,  or  a  view  of  all  the  opinions  of  one 
who  wrote  so  much,  add  probably  wrote  without  much  premedi- 
tation. Sometiiing,  however,  of  this  kind  may  be  expected 
oonceming  amani^o,  notwithstanding  his  defects,  wiD  alwa3f8 
have  his  name  associated  with  one  of  tiie  most  splendid  eras  of 
natural  science.  With  respect  to  his  general  principles  of  philo- 
sophy, Delametherie  appears  to  have  men  a  decidea  atheist;  he 
thought  that  creation  and  annihilation,  in  the  strict  sense  of  the 
t^rxns,  were  impossible ;  and  that  all  Ihe  properties  which  belonjf 


Digitized  by 


I 


Q  S{ogTaphic^l4'C(io^n^Qf''  t^^^i 

lo^kb&t  <|]fi  the  effects  of  ponfenai  necessarily  inherent  in  bodi9f|^. 
without  which  they  catoot  exist.  These  opinions  hp  main- 
tianed  without  any  reserve^  and  brought  them  jforwaids  in  h^ 
writings  when  tt^e  subject  appeared  to  call  for  then^;  but  it.dc^ 
not  seem  that  he  took  aiiy  particular  pains  to  mike  convexto  to, 
l]iese  docliinesy  or  was  more  ^uixiou^  1^  impreiis  diem  iqpon  toe. 
minds  of  his  readers)  than  any  other  of  nis  opinions.  They, 
were^  regarded  by  him  aa  lying  at  the  foundation  of  his  spepiiU^ 
•  tions,  but  in  no  other  respect  as  being  of  any  pe;c)]liar  moiimy4t^ 
The  great  phenomena  of  attradfcioii  wd  repw^  he  svpposf  4 
tp  depend  upon  the  amux  and  efflux  of  certain  si^tile  fl^ds  t^ 
and  from  bodies,  which,  as  it  were,  carried  other  bo^e^  along 
«  with  them  in  their  current.  He  seems  to  have  regarded  Galvanism 
as  the  most  powerful  agent  in  nature,  or  rather  the  prime  cause 
of  all  the  changes  that  are  perpetually  going  forw^ards  around  us  ; 
he  not  only  speaks  of  it  as  the  first  step  in  all  physical  and 
chemical  operations,  but  he  extends  its  influence  to  the  vital 
properties  of  sensibility  and  muscular  contraction.  In  his^ 
arrangement  of  natural  objects  he  recurs  to  the  antiquated  divi- 
sjpn  of  them  into  four  elements  :  under  the  denomination  of  fij^e^ 
he  includes,  not  only  caloric,  but  the  other  impondeiabie  fluidf , 
ligiit,  electricity,  and  magnetism.  With  respec^  to  air,  hi^i 
i^teas  do  not  seem  to  have  been  well  defined  j  but  it  may  be  con-^ 
j^ctured  that  lie  regarded  oxygen,  or,  as  he  termed  it,  pure 
as  the  basis  of  all  the  other  gases,  and  that  they  w^ere  fonned  by. 
the  combination  of  this  with  some  other  substance.  Water  he 
regarded  as  an  undecomposable  body,  the  ponderable  part  of 
air ;  and  of  course  in  all  those  processes  where  water  is  supposje^j 
to  be  generated  by  the  combmation  of  oxygen  and  hydrogen, , 
the  water  was  conceived  to  be  merely  an  educt,  not  a  pro^u<it, 
He  remained  to  the  last  a  firm  opposer  of  the  antiphlogistic, 
theory,  and  triumphed  not  a  httle  in  the  latter  p^art  of  his  hfyg 
'when  he  observed  that  the  iunds^ental  doctrine^  of  Ij%vpi^i^- 
were  c^e4  quejstion,  or  controver^d  bv  subsequent  e>xpe]i«v 
iQents.  Thii?  ^as  particularly  the  case  witxi  n^P^t  tp  t^e  dop^j 
trine  ^di^.  necessarily  depends  upoi^  .OjQrgen ;  yet  his^. 
opinion,  which  he  wished  to  substitute  in  its  roqm,  th^  acidit]|{  , 
essentially  depends  upon  fixed  or  condensed  heaty  is  sftuch  m9i¥|t 
hypothetical,  and  less  intelligible. 

,  Jpelametherie  perhaps  excdled  the  most  as  a  geologist 
miner^ogist'^  am.  on  thes.e  topics,  contrary  to  wh^it^^  pf^n 
4^4  to  be  the  pase,  his  opinions  are  the  best  matarecly  or, 
l^St  Us  sp^idation^  a|e  more  plausible,   tie  co^^ved  that 
every  part  of  the  globe  had  at  ii{omi  period  of  its  exi^teadcye  bee^ 
in  th^.  Uqipd  ^t^te,  and  that  the  waters  had  formerly/covered  t^. 
highest  ]^9untams ;  but  it  does  appear  that  he  adopted  exclu* 
si^irely  either  of  the  hypotheses  which  have  divided  geolo^sta 
ic^Q  t)l^  two  ri^val  sects  ot  the  Volcanists  and  the  Neptuiusts^ 
BCnera^  substances  he  divided  into  10  classes ;  gases^  ^atei^s^^ 
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combustible  non-metallic  bodies,  combustible  metallic  bodies, 
acids,  alkalies,  earths,  salts,  volcanic  substances,  and  ibssils. 
It  has  been  already  observed  that  he  disapproved  of  the  plan  of 
making  crystalline  forms  the  basis  of  a  mineralogicai  system : 
this  he  regarded  as  one  only  among  other  |ttiQp«i^eft  which  oughl 
to  be  employed  for  this  purpose.  *  i 

His  most  singular  opinions  were  those  on  organized  bodies : 
he  supposed  that  they  were  originally  produced  by  the  crystaih^ 
zation  of  th^ir  seed ;  tliat  their  vital  powers  depend  upon  Gal*- 
vanism,  which  is  evolved  by  the  superposition  ot  alternate  strata^ 
of  medullary  and  muscular  parts ;  that  there  is  a  strict  analogy 
between  animals  and  vegetables,  both  in  their  structure  and  Hmcw 
tions ;  and  that  there  is  no  part  or  property  in  one  of  thesa 
classes  to  which  a  correspondmg  part  or  function  may  not  bq 
demonstrated  in  the  other.  As  his  oiineralogy  is  the  best,  so  it 
may  be  asserted  that  his  physiology  is  the  worst  part  of  his 
i^orks;  it  abounds  the  most  with  mere  speculatioa  apd  false 
a^Q^es,  andklhalftMt  wppoii^by  abtttotfa^ 
deducdoDS* 

"We  wuf  ran  im  our  wamAn  npon  tlie  character  of  Delame- 
th^ne  by  saying,  that  he  possessed  msotiy  valuably  qualities,  both 
xieral  and  iateUectual^  buitbat,  alon^  with  these,  be  bad  some 
uatmral  defeats  of  temper  and  disposiliaii,  wbicb  wei'e  unfortu-^. 
nateiy  foitered  by  his  acquired  habils^  so  as,  in  a  considmble> 
degree,  to  destnoy  hotb  bis  happinesa  and  bis  utibty.  Upontiisi 
^riunia  be  must  be  reg;arded  as  a  maa  moiFBtfi  be  Teapeeted  than 
esteemtd,  wbo^  a^cmgh  ardently  bent  upon  the  pranotion  of 
scieiioe,  and  tndefalagabie  ia  die  piiiraift  of  k,  lu}CQii|ilisbeit 
mucb  less  than  migbilaTe  beien  isipacted  fron^  the  same  poitiei^ 
o('talenl  a|ul  b^hMtry,  had  they  been  diflerentfy  directed,  and 
{ilaoa^inidfrdM  ooajtiod  ef  a  belieir  regulated  judgment*  • 

•    •   < 

Article  II. 

# 

On  Fhospkuretted  Uydrogm.   By  Jf.  Da|^. 
(To  Dr.  Tbomson.) 

RESPECTED  FRIBNP,  JfipneftfUaiC,  »mu  1^  18|Tt 

Having  been  lately  engaged  in  investigations  on  the  ph08- 
phurets,  I  had  to  review  the  experience  of  others,  as  well  as  my 
owii  already  published,  relating  to  phosphuietted  hydrogen  ^^as, 
and  to  make  very  material  corrections  and  additions.  I  iiasten,  • 
therefore,  to  communicate  the  facts  observed,  without  going 
into  detail  of  experiments,  that  others  may,  if  they  choose,  avail  • 
tbemselves  of  the  train  into  wbicb.  I  have  been  led. 
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8  Mr.  DaUon  on  FhMphmreUed  Hydrogen.  [Jan. 

.  1*  ThttieiB  Imt  OM  ombkiatKm  of  phosphoraB  and  hydrogen. 
Ml  ftr  as  can  be  deduced  fvom  expenmentft  kitherto  inad^;  all 
Ihe  ^ifietieB-  of  phoBphmetled  hydrogen  haye  arisen  from  the 
dKUBMCanoei  thi^'free  hydrogen  is  liwole  to  be  produced  less  or 
fluminidl.the  pvooeflsesiieSl-fav -tiie  generation  of  phoi^hii* 
fttted  hydrogen.  * 

3.'  Fhdsphnietted  hydrogen  niay  >be  obtamed  in  great  punty 
§Btm  phoiphuret'Of  lime  by  the  method  leeoniaiended  Dr* 
Thmnson  (Ammk  of  PkHosophy,  vol.  viii.  p.  89),  protndal  tie 
nkosnkmnt  Iks  bem  wett  mbiim  from  the  atmowhen;  butif  ii 
BUB  Wen  petioudy  exposed  fi»r  a  few  hooiB'to!  «ie  atasosphere, 
tbe  gasiwill  be  much  more  copioos,  and  coirtain*firom'60'to  SO 
per  cent.,  less  or  more,  lof  ^ree  hydrogen,  ^d  only  the  rest 
phosphuretted  hydro en.     !  ' 

3.  Pure  phosphurctted  hydrogen  may  easily  be  withdrawn 
from  hydrogen  by  liqiud  oxymunate  of  lime ;  it  absorbs  the 
former  gas,  and  conveits  it  into  phubphoric  acid  and  water, 
ahnost  aii  readily  as  green  sulphate  of  iron  absorbs  nitrous  gas; 
pud  the  latter  or  free  nydrogen  is  left  unaffected.  ■ 

4.  Pure  phosphuretted  hydrogen  may  be  mixed  with  safety  in 
narrow  tubes  (-^  of  an  inch  diameter)  with  pure  oxygen ;  and  id 
due  time  the  mixture  may  be  ttansferred  into  any  sort  of  vess^ 
without  explosion,  and  kept  many  hours  without  any  beu^ible 
chemical  action.  An  electric  spark  tires  it  instantly,  with  a 
violent  explosion  and  a  briUtancy  surpassing  tliat  of  any  other 
gas.  Prudence  requires  that  very  small  portions  of  the  mixture 
should  be  exploded  ;  with  a  strong  tube  having  the  glass  ^  of  an 
inch  thick,  I  do  nut  think  it  safe  to  explode  more  than  15  wat^r 
grain  measures  of  phosphuretted  hydrogen  at  once. 

5.  One  volume  of  phosphuretted  hydrogen  reqmi^es,  as  nearly 
as  I  have  ascertained,  two  volumes  of  oxygen  tor  its  complete 
pombustion.    Phosphoric  acid  and  water  are  formed. 

6.  Pure  phosphuretted  hydrogen,  by  bemg  electrified  for  one 
or  two  hours  in  due  quantity,  expands  nearly  ^  of  its  original 
volume.  Phosphorus  is  deposited,  and  the  residual  gas  is 
Jiydrooren  mixed  with  less  or  more  of  phosphuretted  hydrogen 
wnich  may  have  escaped  decomposition,  and  which  is  deter- 
minable by  ex{>loding  ^th  oxygen.  If  any  atmospheric  air  be 
present  (which  is  ahnost  unavoidable  in  the  small  quantity  of 
nve  or  six  per  cent.),  at  first  electricity  perceptibly  diminishes 
the  gas ;  but  it  soon  begins  to  expand,  though  m  that  case  it; 
can'scarcely  be  made  to  ^ceed  25  per  cent,  on  the  first  volume. 

-  7.,  >Vater  freed  from  air  absorbs  fiilly  |  of  its  volume  of  thi^ 
gas.  This  was  first  announced  by  Sir  H.  Oavy,  of  what  he 
calls  h^drophosphoric  ga$,  which  appears  fma  mis  and  other 
properties  to  have  been  nearly  pure  phorohuretted  hydrogen. 
The  gas,  I  find,  is  capable  of  being  expelled  again  by  ebullition, 
or  by  agitation  with  any  other  gas  in  the  usual  way^  Ijiut  not 
Vitfaout  a  loss  of  less  or  more  phosi  * 
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.  8.  One  volume  of  {Nire  plmphiiietled  bydrogen  flumdwith 
from  two  to  five  virfumes  or  pure  nitrovB  gas  airord  m  nuwibnl- 
Mailt  explosion  by  one  or  more  eloctrie  tfpancs,  as  was  discotered 
bj  Dr.  Thomson.  When  dutjf  oropoitioned  (1  find  1  to  3^,  and 
not  I*  to  3,  as  Dr.  Tbomfion))  uie  result  is  pbosphoiic  acid  and 
water,  with  aaotic  gas  two  or  thiee  per  cent,  less  than  |>  the 
Tohime  of  nitrous  gas.  When  moire  or  less  than  S^-  of  aitraiia 
gas  is  nsed,  the  residua  of  fas  after  the  explosion '  oantains 
oxygen  gas  or  hydrogen  gas  Miconiingly ;  rarely  any  phosplm. 
ratted  hydrogen.  Dr.  T.  sqfa  that  no  alteration  is  pcoduoed  \tf 
nrndng  nitrous  eas  and  j[^iosphnretted  hydrogen.  Thia  is  correct 
if  we  aire  to  nndeiatand  nmmdimtei^ ;  bit  not  oAerwue:  ibr,  by 
standing  one,  two^  or  three  hoofSi  the  whole  phoBpbiiieitted 
hydrogen  is  consmnad  (if  Ihe  nitroas  gaa  be  in  excess),  -and 
there  is  left  a  miastiiie  i£  nitrous  gas>  aitrona  oxide  and  azotic 
giases,  amotmtmg  to  about  half  Hie  irohnne  <tf  the  original  mii^ 
tave%  Dr.  T.  foimd'  tiiat  a  bubUe  of  oxygen  eanaes  a  nixtmeof 
nfaoas  and  phosphuretted  hydrogen  to  explode ;  by  analogy  I 
concluded  that  a  mixture  of  phospnuretted  hydrogen  and  oxygen 
would  explode  by  a  bubble  of  nitrous  gas,  and  K>und  it  accord* 
ingly. 

9.  Nitrous  oxide  and  phosphurt  ltcd  liydroe^en  explode  by  a 
spark,  but  uudi'igo  no  change  by  simple  niixture  lur  severai 
hours  at  least.    The  due  proportions  are  nearly  three  to  one. 

Experiments  on  phohphuretted  hydrogen  are  most  likely  sooir 
to  detennine  the  controverted  question  reBpecting  the  constitu- 
tion of  pluisphoric  acid,  as  well  as  those  concerning  the  (][uaQ- 
titles  of  azote  and  oxygen  fn  the  nitrous  compounds. 

I  rmain  yours, 

John  Dalton. 


Aancjufi  III. 

Some  AccomU  of  a  late  Mmion  to  Aslumtee, 

In  the  *  Voyage  du  Chemlier  Des  Marchais,''  published  In 
1730,  by  Le  Pere  Labat,  is  a  map  of  Guinea  drawn  by  Dan- 
ville. In  this  map,  between  30  and  40  G.  miles  north  of  Cape 
Coast  Castie,  is  represented  the  southern  frontier  of  the  kingdom 
of  Asiante,  Its  brcddth  frnm  west  to  east  is  between  60  and  60 
miles*:  its  northern  frontier  is  not  delined.  M.  Des  Marchais 
makes  no  mention  of  this  country  in  his  travels  (which  indeed 
were  confined  to  the  eastern  districts  of  Guinea)  ;  but  in  the  map 
it  19  o.aUed  B^aume  tm  puimaU,  and  ia  divided  into  seven 
provinces. 

Pining  tb«  last  80  or  90  yean  tho  Ashaatees  appear  to  have 
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,^  been  progressively  subjecting  the  districts  lying  to  the  south-east 
between  their  own  territory  and  the  sea,  till  at  length  they  begaa 
to  excite  the  notice  and  susmcioa  of  the  Europeaa  forts  and 
&ctQries  on  tjie  Gold  Coast.   From  information  transmitted  hy 
the  Governor  of  Cape  Coast  Castle  to  the  AMcm  Soaiely,  it 
ui^sMrs  that  in  October^  18 15,  the  Ashantees  wm  in  fi>z:&e  at 
IM  hack  of  Acra  (Aoraa  of  DaniriHeX  whtre  they  remained  tin 
the  month  of  M»]f  in  the  followiqg  year.   At  this  time  a  battle 
took  place  between  them  md  the  people  of  Adium^cooi^  tad 
4gQoii&h,  ilk  wliich  the  Ashaatees  were  victorious.  They  then  pio* 
evaded  westward  along  the  ooMtidamgbefoie  tbemtheFaiil&ei^ 
%  li^W  inhabitant  the  tenitory  surrounding  Cape  Co^t  Cafttte/ 
mti  under  the  protection  of  the  Britieh  gank^of .  that  fortreaiu. 
Qn  Jime  2^  aboiit  .400(>  FanteeSi  diiefly  women  and  children, 
took  reiugo  in  tike  cestle^  which  cireumatenee  indnced  the 
necessity  oi  opening  immeiKaAefcf  e  aesotiBtian  with  the  g^peiel 
c£  the  Aahantce amy ;  the  resu&ef  which  wia^  that  peace  wee 
leslQped  to  Ae  coun&y  under  praleotioB.  of  the  Conpeari  end 
die  Ashanteee,  having  seoeived  preaente  to  a  cQwrinefrihln 
aaaonei^  quitted  .the  eopit  ahont  the  end  of  JiHie» 

The  friendly  intercourse  which  had  thus  taken  place  seemed  tft 
olfera  fiiToqiable  opening  fi»  a  direct  oommnnicatioB  wilh  the 
King  of  Aehantee :  accordingly  the  Company  sent  out  instruc- 
tione  to  the  €k>yemor  of  Cape  Coast  Castle  authorizing  him  to 
dispatch  a  mission  or  embassy  to  Ashantee,  which,  besides  - 
attending  to  the  pecuHar  interests  of  the  Company,  shouhl  en-' 
deavoLir  to  obtain  satisfactory  information  on  the  nature  of  the 
country,  the  soii  and  products;  the  names,  distances,  latitude^ 
and  longitu4e,  of  the  chief  places  ;  the  manners  of  the  people ; 
their  laws,  customs,  and  government ;  the  objects  of  commerce, 
particularly  gold  and  ivory ;  and,  if  possible,  to  procure  per- 
mission for  some  chMreii  ^  tbn  ^ei^  t^     educated  at  Cape 
Coast  Castle. 

Three  gentlemen  (two  writers  and  a  medical  man)  were  en- 
tnisted  with  the  conduct  of  the  expedition^  which  set  out  from 
Cape  Coast  Castle  on  April  21,  1817. 

After  a  circuitous  route,  calculated  at  from  150  to  200  miles, 
the  embassy  arrived  at  Connareie,  the  capital,  and  experienced 
a  veiy  favourable  reception  from  the  Kin^r.  Their  intercourse  was  ■ 
of  necessity  f\t  first  carried  on  through  the  dubious  nu  diuiu  of' 
interpreters ;  but  the  envoy  in  a  short  time  acquired  the  language 
of  the  countn ,  and  thus  was  enabled  to  open  a  direct  conunu-  " 
nication  with  the  King.   The  embassy  still  remained  at  Cor-  ' 
mar9ie  when  the  last  vessels  sailed  ft<Mpa  the  coast:  by  these, 
letters  were  received  from  persons  of  the  embasey,  and  from 
otheie,  containing  various  partioukurs  more  or  less  interestiBg^ 
some  of  which  have  found  their  way  into  the  newspapers,  and 
other  periodical  publicatipns.    One  of  the  editors  of  6m  journal 
has  hkewise  been  fitvoised  with  the  perusal  of  a  eomflsmueatieit 
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of  peculiar  ^utl^eiitiGit^r,  fsoiBk  W^gfi^i  tha  fqUOTWfrpartMffhuw 
i^re  extracted :  ' 

.  Cormjargie  is  situated  in  6°  30'  N.  latitude.  The  space  whicli 
it  occupies  is  vaguely  estii^ated  at  somewhat  less  than  that  of 
j[iverpool.  None  of  the  buildings  exceed  one  story  in  height;  • 
tiiey  are  all  constructed  watlka  bamboo,  h^viiig  w  interstice^ 
fiU#d  up  with  cljay :  tke  ioors  and  windows  aie  very  roughlv 
^ecuted,  and  are  made  of  the  soft  spongy  wood  of  ft)ie  silk 
^ottoa^iree,  (bpmbax).  The  size  of  tke  houses  dgyaJs  on  lbs 
i^onsequence  and  w^th  of  the  owner,  ^ad  they^  are  each  suf-j 
sounded  with  a  cpiup|  yiid.  The  palace  stands  m  the  osnlw  of 
the  to^,  and  jfk  a  eyftfDsive  building,  or  rather  chlMr  of 
Ijiiildihgs.  The  streets,  ffiM|i  l5tp  20  ^  wide,  aieawiWfledl 
parall^  and  at  right  angles  to  one  another;  and  there  are  two. 
^aciouii  ii|«(k$t-placea.  towi»  is  anirouiided  hy  a  ditolw 
«iioh  filwayp  cfmtaies  ml^$  eiwn  in  the  driesi  seaeons,  aii4 
4ufing  tlie  v«H|s  ia  of  ofn^jdpvabfe  biaaddi:  it  is  6ietf»ed  hgt 
Viidg^s^iniW^  p«rt8.  iiiiiimdiug  comtiy  6<N^^ 
jf  low  hiljs,  Yt||4eyB  between ;  and  abounds  in  nedeiwoefl 
ipkfnnix^  W^^bun^aiiee  of  l^e  trees ;  n^ioh  laiktef,  btwereiv 

Ea^ji^ed  np.  ^ir  timber  b^ing  too  hard  .to  be  wodt^ed 
the  of  the  nativeQ.  :Co!Mo.  is edtiTfted  in  gardew  i% 
suburbfi,  and  also  grows  f^ntiftilly  about  the  cenntry.  Tbcr 
same  is  the  ip^e  with  tobacco ;  but  the  consumption  of  ^lie 
article  in  all  its  usual  fbnns  being  very  great,  there  are  lai|^« 
quantities  of  ^Qftugu^se  roU  tpbacco  annually  inapOAted  into  this 
country. 

Almost  the  qnly  fruits  cultivated  here  are  pepaws,  oranges, 
limes,  a?id  a  few  pine-apples  :  the  two  former  are  in  great  abun- 
dance. One  man  has.  ^  lew  oppoa-;aut  trees  in  his  gs^'dea^  which 
%re  piuch  admired* 

No  kinds  of  com  are  cultivated,  the  inhabitants  depending^ 
chiefly  for  subsistence  on  yams  and  plantains.  Ground  nuts  are 
grown  in  larg«  quantities,  and  are  pnncipally  used  by  the  traders 
olq  their  journeys ;  they  are  first  roasted,  and  then  made  into  a 
coarse  flour,  and  in  this  state  form  the  most  portable  kind  of 
food.  Sweet  potatoe,  ochre,  and  tomata,  are  also  cultivated  to 
a  considerable  extent.  Cassava  is  grown  only  as  food  for  hogs. 
jE^nd  cattle.  They  prepare  palm  oil,  but  it  always  fetches  a 
,  high  price.  Palm  wine  is  the  common  fenneoted  Uqtior  of  th^ 
COun^,  and  is  very  largely  consumed. 

The  animal  food  consists  of  mutton,  beef,  buffalo,  hogs,  deer, 
iM^d  nvonheys,  which  latter  are  the  most  esteemed.  Neither  the 
Kin^  nor  any  qf  his  fannfy  ts^te  he^f,  it  being  con^aiy  to  hie 
r^igion,  'orfiiisi. 

Hephioiti  %nd  camels  aboimd ;  bnt  neither  the  one  nor  the 
other  are  ykMmestieated.  Panthers  ave  both  numerous  and 
daring  even  in  the  very  ^irts  of  the  town,  ieofa  three  ta.fonp 
persons  nightly  beiQg  cained  off  QAt  of  their  hoiMies.« 
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'  TlittPe  Is  «aid  to  be  a  gold-mine  near  the  capital,  which,  how- 
ever, the  King  will  not  allow  to  be  u  orked,  all  the  supplies  oF 
this  metal  in  the  cuautry  beinc:  obtained,  either  from  wa^.hin^ 
the  sandy  earth,  or  in  barter  iroui  the  Dinkaras  and  Waisaw^s. 
About  30  niih's  from  Connarc;ie  is  a  plantation  belonging  to  tlie 
Kinp:,  where  he  oiien  5<»ue^^,  being  conveyed  in  a  basket  on  men's 
shoulders.  The  road  to  this  place  is  a  very  fine  one,  but  is  the 
only  one  in  the  country,  fill  the  other  outlets  being  merely  paths. 
•  ft  is  the  custom  of  the  King  (Poco)  to  sit  three  times  each, 
day  in  pubhc,  in  ftrder  to  hear  and  decide  disputes;  and  his 
generals,  captains,  aTKl  c  aboceers  also  pay  their  respects  to  him 
three  times  a  day,  when  he  regales  them  with  palm  wine.  The 
laws  arc  very  severe,  death  being  the  general  punishment :  the 
sentence,  however,  may  i..  many  caseslje  commuted  for  a  large 
sum  of  money.  The  gainer  of  a  catis^  always  pays  the  expenses 
of  the  suit.  It  is  not  unusual,  in  cases  where  the  King  is  a 
party,  for  him  to  submit  his  catifte  to  the  determmatkAni  of  the 
eaboceers,  and  otiier  prindpal  men.'  If  the  afiiedr  is  decided 
against  hiiiiy  as  happens  not  unftequentfy^  itia  kis  custom  to' 
tfiake  an  apology,  and  a  proportionate  eopopenfiation,  to  the 
injured  par^*.  The  government,  however,  is  a  pure  despotistn, 
and  the  Sovereign  ia  the  universal  heir.  One  of  his  generals^ 
the  second  in  command  in  his  army,  havings  cuflfended  him,  the 
King  deprived  him  of  hi»  command^  took  awa^  his  306  wiv^a 
and  his  slayeSy  leaving  only  two  of  each  (or  his  uso,  and  ap^ 
pointed  him  oveiseer  of  the  ferry  over  the  Bossumpra  and  of  the 
fishing  canoes.  After^  however,  the  degraded  favourite  had 
occupied  his  new  post  for  abont  six  m^^ksi  he  was  found  hang- 
ing, having  Ibrst  dispatched  his  two  wives  and  his  slaves. 

The  wives  of  the  King  are  said  to  amount  to  3834.  They 
inhabit  a  particular  quarter  of  the  cily  which  is  waUed  in;  and* 
it  is  death*  ibr  any  person  even  to  pasa  near  the  gate  lieading  to 
their  r^jsidence.  When  any  of  them  walk  abroad,  they  are 
attended  by  a  train  of  boys  and  emradiSy  and  by  a  nuMtaiy 
guard,  who  shdot  witiiont  scruple  all  vfho  do  not  ffy  dn  their 
approach* 

Human  sacrifices  are  so  firequent  as  to  render  Connargie  on 
tills  aocowt  a  very  disgusting  residence  for  an  European*  They 
''<pifw  with  a  man,*'  as  they  term  it,  every  43  days.  A  criminal, 
or,  if  none  is  to  be  had,  a  prisoner  of  war,  if  of  high  rank  the 
more  acceptable,  is  brought  out  into  an  open  space,  and  taken 
possession  of  by  12  or  14  men  hideously  painted,  and  dressed  in 
tiger  skins,  each  being  armed  with  two  knives.  They  commence 
by  thrusting  a  knife  through  the  cheek,  transfixing  the  tong>ie, 
so  as  to  prevent  their  victim  firom  uttering  any  cries  ;  they  then 
insert  a  knife  near  the  shoulder-blade  on  each  side  of  the  back- 
bone ;  and,  lastly,  pass  a  cord  through  the  cartilage  of  the  nose. 
The  poor  wretch  is  then  made  to  dance,  and  is  mangled  with' 
4elibei'^te  cruelty  for  live  or  six  hour    "^Ja  is  tlieu  led  before 
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the  King's  residence,  that  the  SoTereisn  may  be  ^tified  by 
^e  spectacle  of  his  last  sjifiTeringB,  and  finally  of  his  deciqpilaF 
tion.  Whenever  the  King  goes  to  visit  the  tombs  of  his  ances- 
tors he  is  obliged  to  propitiate  them  by  the  slaughter  of  fkom  six 
to  12  himtan  oeings.  The  son  of  the  King  of  Akia^  achikl 
seT^  or  eight  yeani  old, -taken  at  the  conquest  of  the  country, 
was  placed  in  a  brass  pan  on  a  man's  head,  the  people  dancing 
around  him  in  front  of  the  chief  temple,  or  fetuh  house :  was 
then  ripped  open^  his  head  cut  off,  and  thp  mangled  carcass 
thrown  mto  the  enclosure  of  the  temple,  a  present  from  the 
King.  The  daily  sight  of  these  and  similar' cruelti<to  product 
its  natural  effect  on  the  maimers  of  the  people,  who  make  no 
scruple  of  sacrifi<»ng  any  person  at  (he  instigatio)!  pf  reyenge  or 
sain :  and  though  no  one  py  law  is  allowed  to  sacrifice  a  human 
beinjg  without  me  cons^hi  of  the  being  previously  obtained, 
yet  it.  is  frequently  done  by  the  rich,  either  ai^  an  oflbrii^  to 
their  ancestor^  or 'from  respect  to  their  own  fetish^  The  cutch 
round  tiie  town  is  the  general  receptacle  for  these  dead  bodies, 
in  consequence  of  trtiich  aU  water  for  domestic  use  is  obtained 
from  welfe. ' 

The  dress  of  the  higher  classes  is  chiefly  silk,  or  finely- 
wrought  cloths,  the  manufacture  of  their  own  country,  inter- 
mixed with  silk,  which  they  obtain  by  unravelling  the  manufac- 
tured bilk  which  they  get  from  the  Europt  aii  traders  and  inter- 
weaving it  with  their  own  cotton.  A  profusion  of  gold  ornaments 
is  also  worn.  The  lower  orders  wear  cotton  cloths  of  blue,  white, 
and  black  stripes,  the  manufacture  of  their  own  country :  whence 
it  may  be  inferred  that  the  Indian  and  Manchester  articles  which 
thev  purchase  on  the  coast  are  employed  in  their  commerce  with 
the  interior  of  Africa. 

The  only  river  which  the  embassy  passed  on  its  way  to 
Ashantee  is  the  Bossumpra.  It  flows  through  the  Assim  coun- 
try:  about  four  days' journey  from  Cormargie  it  is  as  broad  as 
^e  Thames  at  VauxhaU,  and  is  deep.  Hence  it  takes  aa 
easterly  direction,  entering  the  Akim  country  at  the  back  of 
Acra.  It  is  not  navigable,  being  obstructed  by  rocks  and 
numerous  falls,  and  is  supposed  to  be  the  Volta,  or  a  branch  of 
that  river. 

Eighteen  miles  north  of  Comiar^ie  runs  the  river  Tando,  which 
at  this  place  is  a  broad  deep  stream :  it  appears  to  run  west,  and 
WKprobably  a  branch  of  the  river  of  Assinee.  The  raias  nexer 
set  in  at  Cormar^ie  before  the  month  of  August.  t 

The  territory  of  Ashsatee  proper  is  but  of  small  extent  ;  but( 
ibe  whole  kingdom,  including  the  conquered  countries,  is  re-, 
pi^ed  to  extend  from  the  capiud20  days' joumey  to  the  east,  1^ 
^thewesty  12  to  the  south,  and  40.to  tbenorui.  ,  j 
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Articix  IV. 

jfefg;^  far  a  BrU^e  aero9s  the  Mefi^f  ol  JKniwom. 

.  J.  C.  Loudon.. 


StKt 


(With  a  Plate.) 


I  sENb  you  herewith  some  sketched,  with  expld]iatpi3rj 
ttiarks^  ,df  a  deaipi  for  a  suspended  bridge,  which  I  J^ad. 
pued  for  tihe  committee  9t  Rimcom  (see  Phil.  Mag.  for 
U&t) ;  but  firoin  some  nntdwaid  circumstance,  the  ^oice 
made  before  I  learned  that  it  was  time  to  give  in  the jpland. 
Iitkd  constructed  a  model  for  a  similaf  design;  which  1  meni 
here,  merely  to  record  that  I  have  sent  it  to  a  friend  in  Polandi 
he  presented  to  the  Royal  Sociely  of  Warsaw.  It  was  in  that 
m  tne  spring  of  1813,  thai  the  idea  of  a  suspended  bridge 
Recurred  to  me,  as  suitable  for  crossing  the  Vistula,  there  nej 
!2000  feet  wide.    Having  passed  the  following  winter  in  Pet^ 
burgh,  the  magnificent  ramifications  of  the  Newa,  the  wanj 
a  penuanent.  commimicLitiou  betw  (  ca  the  two  principal  part 
the  city  (soruetiuies  unconnected  I'ur  two  or  tliree  wecKS  loget 
by  the  floating  ice),  and  the  inspection  of  numerous  desi| 
and  models  for  bridges  adapted  to  these  circumstances,  indu< 
ine  to  pursue  the  subject  still  farther.  After  my  retiu  ii  to  Engh 
in  July,  181(5,  I  made  some  sketches;  and  having  shown 
of  these  to  Mr.  Telford,  that  gentleman  obligingly  showed 
Ma  design  for  Runcuiii  (since  engraved),  which  I  conclu( 
was  approved  of,  and  therefore  paid  no  attention  to  the  subje 
till  in  May  last  I  saw  an  advertisement  inviting  artists  to  give 
designs,  &c.    I  have  no  otlier  object  in  wislimg  to  publish  n 
design  than  that  of  inducing  si  lentitic  men  to  direct  their  att® 
tion  to  a  subject  which  is  of  crnisiderabie  importance^  not  o^ 
to  this  country,  but  to  every  other.  '  •  1; 

X  am^  Sir,  your  most  obedient  servant, 

i^^fmaUr  ^Mg.  10,  1817.  J-  C.  LbunOK^ 


Data. 


'  ■  As  the  merits  of"  every  design  must  necessarily  have  a  referen 
to  the  object  in  view,  the  author  of  that  now  submitted  be^ 
leave  to  premise  the  data  and  mlbrmation  oh  which  he  has  prop 
ceeded  in  its  arrangement.  It  is  considered  as  desirable  t( 
estabhsh  a  communication  between  the  cotmties  of  Lancaster 
and  Chester,  by  a  bridge  across  the  Mersey,  at  Runcorn  Gaj 
about  eight  miles  from  Warrington ;  and  it  is  a  sine  qua  nm  T 
the  navigation  of  the  Mersey,  which  is  considerable,  be  unim 
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rupted,  eTen  during  the  erection  of  the  bridge.  For  this  reason 
it  is  .supposed  to  be  laid  down  as  data  by  the  committee  that  the 
nuddie  opening  of  this  bridge  sliall  not  be  less  than  a  thousand 
feet,  and  that  the  road  or  arch  shall  be  so  far  elevated  as  to  leav^ 
of  that  i^ndth  a  clear  space  of  not  less  thaa  70  feet  in  heighi 
jabove  high  water  mark. 

The  bottom  and  sides  of  the  river  are  a  compact  sand-stone 
rock;  the  section  at  lluncorn  is  agreeable  to  that  given  in  an 
engraving  of  a  design  for  a  bndge  in  this  situation  by  Mr.  Tel- 
ford, and  of  that  copy  which  was  presented  by  him  to  the  Royd 
Institution  in  April  last,  llie  design  now  svbmitted  consists  of 
'  a  Toad  constructed  of  cast  and  wvoajjlit  von^  eufepended  ai 

aliflSMio  from  cast-iron  fidcnont  or  pitny  but  differing  i^om 
ker  roads  suspended  ftomeatenarian  arches  (from  Mr.  Telford's 
•nd  Capt*  Brown's,  for  example)  in  the  fom  and  diitributiom 
of  the  weight  on  the  piers,  in  the  suspeBftkm  of  6ach  pait  singly 
Sftd  ddtemj  from  tire  tim^  snd  as  to  a  mode<  of  denving  §xeA 
foiikti  of  lesiataiioa  mm  tha  rook^  in  ikm  of  abataenla  tif 
masoniy.  , 

Description. 

Of  ^  18  figiMft  rt£Mrred  to,  tiie  first  tfare^  a<e  deacriptiva  dT 
Alt  mtiml  sMeioasLae  of  ihe  bridge ;  tiie  fourth  to  th^  toth,  of 
the  Selsfls  ot  its  coastradim ;  and  tiie  remainder  are  chifefla 
diagrami  explanatoiy  of  the  principles  on  which  it  acts*  "Uk 
Fig.  1|  elevEtiim:  Fia;.  2^1aik:  ana  in  Fi^.  3,  profile, 

A,  represents  tha  raleramli  or  jpiers ;  beiag  comifected  raagaa 
sf  lloilow  tapering  GOlitmiiS|  or  cylinders .  of  oast-iron,  plaMi 
petpendiaulany,  mi  teaced  hf  stays,  sttats^  tie  pitttes, 
(Sea  Fig.  3.) 

B,  the  jointed  i^  rods  which  suspend  the  road,  and  which 
tre  not  fixed  to,  but  merely  lie  loose  on,  the  ridge  piece  of  the 
fulcrums  in  grooves,  as  seen  in  Fig.  3.  That  part  which  slides 
or  passes  over  the  fulcrums  is  composed  of  short  links,  so  'dB  to 
Hide  With  little  friction. 

C,  iron  rods  continued  from  where  the  others  are  attached  to 
the  road,  down  to  the  istratum  of  rock,  and  there  fixed.  These 
rods  are  intended  as  a  substitute  for  an  abutment  of  masonry^ 
which  would  otherwise  require  to  be  formed  at  the  end  of  the 
road,  oi  such  power  as  to  resist  the  strain  of  the  road  indicated 
by  the  diagonals  1  to  13  from  the  tuicruui  to  tlie  abutment,  and 
amounting,  even  when  ilie  bridge  h  unloaded,  to  450  tons. 

Were  there  no  rock,  then  a  stratum  of  connected  l)lQcks  6T 
fitone,  wood,  or  cast-iron,  ml«;lit  be  sul  istituted,  at  such  a  depth 
as  that  the  load  of  earth  over  them  might  produce  the  power 
required,  as  counterpoise. 

Or,  supposmg  the  ground  to  be  soft,  and  of  uniform  texture, 
for  a  considerable  depth,  then  might  piles  be  driven  and  coii^ 
jaiaedafewfeathefaiwIbeaiiriB^Qfthe  groandby  a|iwre9ient 
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of  stone,  or  framework  of  timber  or  cast-iron.  To  the  tx>ps  of 
these  piles  the  rods  C  and  D  might  be  fastened,  each  preserving 
the  same  degree  of  incHnation  under  the  road  whicli  it  ha^  over 
it.  The  power  of  the  rods  to  draw  these  piles  diminishes  la  the 
^ame  ratio  as  the  angle  of  incidence,  viz.  the  acute  angle  which 
the  rods  form  with  the  pavement,  or  heads  of  the  piles ;  and 
will  be  indicated  by  the  diagonals  of  parallelograms  constructed 
on  the  same  principle  as  those  in  Fier-  11,  at  1,  2,  3,  &c. 

For  the  sake  of  simpHcity,  and  economy  iii  excavution,  tiie 
rods  are  conjoined  in  pairs  under  the  road,  each  pair  being 
passed  through  a  strong  ring,  or  link,  asat,Y,  Fig«3,  andaiter- 
-Wards  ciirried  do\Mi  tog^ethcr  to  the  rock. 

If  the  rock  is  compact  at  the  surface,  then,  by  increasing  the 
dimensions  of  the  rods,  a  smaller  nuinber  than  that  shown  in  the 
^elevation  will  be  sufficient  to.couutexact  every  possible  Btrain  iB  [ 
iiSrhich.tliey  will  be  liable.         •     .       '    .  . 

In  the  case  of  a  bridge  (Mi' thupiiiiciple'Ooii^^  series 
nf  e^nimeromtftte  ^enings,  of  ciafOiBe  ao  snoh  rods  would  tie 
requisite  any  where  but  at  its  termination  or  abutments.  t 
extremities  of  those  rod^s  which\form  the  basis  of  the  road- 
wayi  and  also  some  of  the  suspending  rods,  inflected  over  the 
'ftdcnun  or  wall  of  masonry,  S,  and  made  fast  to  the  rock.  If 
lliere  is  a  command  of  the  ground  for  100  or  200  yards  at  eaeh  ' 
end- of  the.biidge,  in  the  direction  of  its  length,  even  these  smaS 
jfiatorums  are  unnecessary,  as  observed  above.   (See  G.)   ■  » 

E|  roadway,  the  basis  of  which  is  composed  of  iron  rods^*  as 
asianged  in  Fig.  8,  to  which  is  bolted  the  wroughtinn  fraxne- 
woik,  eihifaited  in  Fig.  7,  the  covering  being  convex  cast-iron 
plates  screwed  l^ogether  (but  not  to  the  framework),  as  et  V^p 
Fi^.  7.  The  whole  is  then  covered  with  clay,  chalk,,  and  gravel, 
a»  m  the  section  Fig.  6,  with  a  protectii^  rail  for  the  foci^ths, 
asnt  X,  X,  Figs.  5  and  6,  and  an  outsicfe  cast-iron  parapet,  as 
at  Fig.  4.  I     ,  ' 

I .  F,  stays  to  the  columns  of  the  ftdormns. 

G,  H,  1,  struts  to  these  stays,  composed  of  flanched  plates  of 
ca^-iron. 

•  K,  L,  M,  N,  O,  P,  horizontal  plates  flanchcd,  and  with  the 
ilanch  arched  towards  its  jiuuiture  with  the  stays,  so  as  to  abut 
on  thera,  and  tliuis  to  serve  as  binders^  that  is,  both  as  stiuta 
and  ties. 

Q,  foundation  ol  the  pier  on  the  rock. 

R,  excavation  to  the  rock,  in  order  to  admit  of  hxing  the  rod# 
C,  C,  thereto,  by  Lewis's  or  otherwise,  as  well  as  laying  the 
foundation  of  S.  * 

S,  abutment  or  fulcrum  of  masonry  at  each  shore  or  termina- 
tion ot  the  bridge. 

T,  basement  of  the  road,  composed  of  rods  connected,  as 
shown  on  a  larger  scale  in  Fig.  8. 

.  V,  wroughtHLTon  h  amework,  placed  >  on  and.  &Ked  to  thsL  ' 
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^i»is>  ii  mm  OA  «  kymr  actie  in  Fig.  7,  and  to  widokf  $nA  to 
the  basis,  the  suspencfiiif  rods  are  mtliohed  bf  mtf  mlwmf  • 
m(yd^>,  or  asslMim  ui         wad  10. 

lie  ««it<i)c  casi4Mi  plates  laid  on  the  tmm^tmi  #a»if 
KM^k,  laid  uttdflM  10  each  other ;  but,  if  thoi^t  neaesaam 
ii6tl6  Ae  iMMMQfki  to  aHiir  ite  diftftnoa  of  atpotviaft 
^we^n  east  and  wnmght^roik 

W,  kinB%7^  Hmm  theiaM  fhM  on  oUftgaraoab^  «iA 
Ilii  dMft  ocfoas  Ihi  foai|  soOiiMeratiressaire  always  to  iiNit 
mbimt  rnxA  tj^m,  mi  Mt  agali«t  *a  aUal  of  Ae  lood. 

4»  4le(iotioo  of  past  of  Hm  oodIm  #f  tho  hndge  oaot 
itta^  aaltla,  shan^og  sisptodtoi;  toda  oa  jshiadj  iko 
MiMnij^  or  para^,  IM. 

nfe  ^poitdiiiK  la  00  ooitrifoi,  dtioAy  bv  mmm  Hit 
hollow  pyramidal  pilMrs,  Z.  as  to  adndt  of  tne  oipoaBioo  of 
lio  ottttgiii-koii  ftaino  aod  oosti^ifoii  {laiopet,  ttdepMently  of 
Wtk'^tmii  Hm  lh«  para|Ot  nMlmf  Is  oMdMd  «0  o  itronr 
oait iioh  ^BwA w Mdrfint  wwae  (oea  Fig.  g),  uMaiiiioaatii 

mmk  pviji^iMtma^iMA  pasatuidofv  oroaiai  oOfAe-MriiOMao 

ribs,  so  as  to  prevent  the  possibility  of  omtoRdnfr 

and  each  luia  O 

¥M>cal  opeiiitij^,  oqoal  to  thot  of  a  Tortital  seetioii  of  ite 
%ai«pet.  Tr  tl^e  openings,  as  ia  ttortii^eS)  the  ends  of  each 
lefigth  or  dtTtisrMi  of  the  parapet  are  inserted  as  tenoos  withoOt 
being  fixed ;  aiid  of  course  the  wrought-iron  framework  may 
thus  expatid  by  heat,  or  be  deranged  by  a  fstrain,  with  no  other 
«fiect  than  dmwing  Uie  parapet  a  few  linee  out  of  the  mortice,  or 
•flife '^BiSt-iron  parapet  may  expand,  msertiiif  iteelf  a  few  Unea 
IbrHier,  te.  as  the  case  may  be,  without  the  sbghte^t  injury  to 
ttie  "ftibrrc.  Fig.  16  is  a  horizontal  section  of  one  of  the  pyro- 
laic(al  pillars,  with  the  ends  of  the  parapet  railing  so  inserted. 

Fig.  5,  enlarged  suffaee  plan,  or  vertical  profile  of  the  road, 
in  i^fech  1,  Z,  are  the  pyramids^  pillars  X,  X,  single  iron 
tods  for  the  protection  of  the  footpath,  and  theoost»ii«i  blocke- 
tog-course,  or  abutment,  &c.  to  the  paraph 

Fig.  6,  enlarged  section.   (See  Fig.  5* 

Fig.  7,  enlarged  Tiew  of  one  of  the  wroiight4lM  ^koSMOOOS" 
posing  the  road. 

"W,  cottTex  plates  laid  on  ditto.  (See  descriptions  of  Figs.  1, 
2,  and  3.)  If  it  is  desired  to  form  the  road  of  timber,  then  ortly 
%he  OQter  paH  of  this  frame  is  to  be  used,  and  all  ^  •ftaaae4 
Itod  tjovered  with  fir  or  oak  planking,  &c. 

Figs.  8,  9,  and      estaq^ed  Tiaw  irf<the  sods  immai[ 
|j®i8  of  the  road. 

Y,  (in  Fig.  8,)  the  plate  to  whidi  tha  oioas  hhs  «f  the  iMsa^ 
Fig.  7,  are  attached  as  at  Fig.  9. 

.  Z,  serew  boxes  of  %  jpai^cular  iCoiMtnictioii)  tp  tifibbso  dhf 
fods  in  the  first  ereotiop*  and  afierwaids  if  laouiiad. 
Vol.  XI.  N°  I.  B 
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Viz.  11,  diafxram  to  show  the  distiibution  of  the  weight  and 

strain  on  oik'  hail  ui  the  road  or  bridge. 

By  (dynamics,  or)  a  well-known  law  m  lUiichanics,*  if  the 
road  were  suspended  from  a  cattjnaruui  arch  (the  tangent  of  a 
curve  giving  the  direction  of  the  motion,  8cc.),  and  its  total 
weight  between  the  fulcrums  represented  by  the  line  A,  B, 
the  total  btiain  on  each  fiilcnmi  will  be  as  the  sicU;  of  lk%  ; 
parallelogram  A,  C,  or  nearly  2^  the  weight  of  the  road.  i 
:   By  the  same  law,  if  in  the  small  parallelograms  1,  2,  3,  &c. 
to  1*>,  the  short  sitle  repre?sent  the  weight  of  that  portion  of  the  ,; 
bridge  destined  to  be  su])ported  by  each  rod,  \he  long  side  of  \ 
'   the  parallelogram  will  represent  the  strain  on  the  fulcrum  from  j 
which  the  rod  is  suspended,  and  the  diagonal  hne  the  straui  on  ■ 
the  abutioeat^  or,  in  this  case,  the  drawing  power  in  the  ime  of 
Ahe  road.  '  'I 

^  y  The  circumstance  of  the  suspending  rods  being  delineated  as 
straight:  lines  in  these  figures,  instead  of  bemg  represented  m 
.the  catenarian,  or  other  nondescript  curves  whicn  they  will 
assmne  in  nature,  is  of  little  practical  consequence,  as  the 
tangents  to  such  curves,  would  oa  the  whole  indicate  rather 
less  strain  than  is  here  given. 

"  Fip:.  12,  a  diagram  tx)  show  the  ratio  of  the  increase  of  strain 
on  the  different  rods  as  it  increases  from  the  fulcrums  toward* 
the  centre  of  t&e  bridge  and  the  abutments,  the  use  of  which  i9 
.to  give  the  exact  diametm  of  the  rods  at  all  the  difi^reat  poiAts 
of  suspension. 

■  e,  By  the  ratio  of  tke  suspending  rods,  fffy  the  ratio  of  the 
ion^itudinal  basement  rods  under  the  road,  g,  the  ratio  of 
jiteain  on  the  diagonal  rods  z,  in  Fig.  8,  omng  to  the  diver- 
.gency  of  the  rods  towards  the  fulcrums.  This  rSitio  of  strain  is 
.ifound  from  Figs.  14  and  15.  A,  h,  ratio  of  the  increase  .of 
fltoain  on  the  cross  rods, of  Fig.  8,  i^om  the  same, cause.  ,  (See 
.Fi^.  14  and  16,  -on  a  larger  scale.) 
A  Fig.  13,  Supposing  the  road»to  be  formed  of  tsmi^er  laid  on 
iron  rbds,  instead  of  cast-iron,  in  that  case  this  represents 
a  mode  v^hich  migjit  be  advantageously  adopted  .in  the  centre 
of  the  middle  opening,  as  saving  su^p^dkg  rods^  and  tencUng 
.to  lessoi  resihency. 

Figs.  14  and  16.  (See  Fig.  12,  k,  h,) 
^\  Fig.  16,  cast-iron  plate,  tiuree  feet  by'20j  as  a  basis  tO;the 
•road  in  Fig.  17.     .  ^  .  ,    .  .  . 

L '  «Fig.  17^  a  design  preferable  to  Fig.  1,  but  construct^  on  the 
supposition  that  the  data  are  altered,  and  permisiaion  eiven  to 
tftiBt  otie  pier  in  the  middle .  of  ,the  river,  and  to  remove  me  other 
two,  each  50  or  100  &et  towards  the  shories.  At  tiie  iqpot  where 
^tbe  brid^  would  pass,  the  bed  of  the  rrver  might  be  wid^K^l, 

t  2»  Tounis's  Nat.  PMI.  lee.  Hi— Robison't  Slcnefits  of  Mcdumical  Pbiloiopby, 

- «.  ... 
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if  ikemed  requisite  for  the  more  commodious  passage  of  vessels. 
It  is  questioned,  however,  whether  one  pier  in  the  centre  would 
produce  any  practical  inconvenience,  especially  if  the  two  side 
-piers  were  removed  50  or  100  feet  towards  the- shores. 

Xn  this  design  the  central  fulcrum,  which  may  be  formed  of 
masonry  or  cast-iron,  is  95  feet,  and  the  two  others  each  85 
'  ieet  in  height,  above  high  water-mark ;  and  those  on  shore  ar0 
formed  rather  higher  than  in  Fig.  1 ,  becaiise,  in  order  to  pre- 
serve the  requisite  .height  for  masted  vessels,  this  plan  requires 
that  the  upper  sur&ce  of  the  road  should  be  about  2o  feet 
higher  than  m  the  design,  Fi^.  1, 

^  Over  these  fulcrums  an  iron  web  of  chain-work,  or  any 
number  of  lengths  of  iointed  rods  (say  30),.  are  to' be  laid, 
and  stretched  so  that  the  catenarian  segment  may  not  depend 
more  from  the  chord  hne  than  25  feet  in  the  two  larger  openings, 
and  proportionally  in  the  lesser.  This  will  leave  65.  feet  clear 
through  the  whole  extent  of  the  two  large  openings  of  600  feet 
each,  besides  from  80  to  90  feet  in  the  angfes  close  under 
fulcrums ;  thus  affording  ample  room  for  the  passa^^e  of  vesseb. 

The  ends  of  these  30  rods  may  be  inflected  over  the  abutment 
fulcrum,  and  fastened  to  the  rock,  as  in  Fig.  1 ;  and  ^e  strain 
,  on  these  ftdcrums  may  be  lessened  by  rods  similar  to  C,  C,  intiiat 
figure.  * 
,^  A  basb  is  now  secured  on  which  to  place,  the  road ;  but  as 
it  would  be  extremely  incommodious  to  ascend  ^d  descend  with 
.the. line  of  segments,  in  order  to  avoid  th£i|raii4  have  the  road 
on  the  line  of  chords,  let  it  be  raised  so  as  to  form  one  continued 
mcUned  plane  from  the  shore  to  the  summit  of  the  central 
fidcrum.  For  this  purpose  the  rods  in  each  segment  may  be 
connected  crosswise  at  the  distance  of  (say)  20  feet  by  a  plate 
and  slender  columns  (say  11),  raised  from  each  plate,  of  a  suffi- 
cient height  to  support  the  road  on  the  chord  lines  of  the  arcs, 
or  in  any  one  plane,  lliis  road  may  either  be  constnicted  as 
in  Figs.  1  and  8  ;  or  better,  by  simply  fixing^  such  plates,  as 
Fig.  16,  to  the  ^ilates  or  beams  which  connfct  the  tops  of  the 
columns.  A  rading,  clay,  gravel,  &c.  as  in  Fig.  1,  may  be 
added,  &c.  &c.  •  *  '  .  .  • 

The  advantages  this  construction  would  have  over  a  road  sus- 
pended li'om  an  arch  or  arches  of  rods  or  chains,  are,  ' 

1.  That  a  greater  number  of  rods  may  be  used,  and  conse- 
quently a  greater  degree  of  strength  acquired.* 

2.  That  the  whole  oi  this  strength  can  be  ec^udlly  brought 

•  Since  writing  the  above,  1  bnv*'  •^een  :it  Mr.  Brown's  Vhn\n  Cnble  Mannfac- 
torjy  Iile  of  DogSy  a  model  .in  wbicii  a  road  is  ^uspcndtd  tioui  an  inverted  cate> 
■arte  ardi  liy  10  eliaiBi,  placed  in  fonnovtr  one  another.  Thii  is  evid^tfy 
mncla  more  secure,  and  suitable  for  alteration,  renewal,,  or  repair,  than  trusting 
lo  four  chaini  of  equal  streni^rh  with  these  16,  and  may  serve  to  direct  t]|« 
rcadcr'f  lUteatiofi  to  the  compaiative  advantage  of  my  deiif o. 
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80  Design  for  a  Bridge 

hwite,  so  tlial  each  bears  rio  more  than  its  due  protK>ittt^. 
3.  Thai  less  altitude  is  r^uKsd  klt  M»  Mctf^, 
If  it  be  ^ked  Why  this  consthii^oiiiih>iiM  fitkim  ^  ^Mik  bf 
lOOb  feet,  it  id  Ihswered,  that  it  #diiM  i^4\!dt>e  tti  tWd  Mchinis 
to  be  fte&r^  130  fteet  abbTi^  high  i^t^-niiyrk)  iuid  thUt  9ii  tit^ 
iMd  liiilAt  pa^l  orer  tte  tops  of  thtes^  Mcrtidiftil',  «xrf  litottldtiot 

nteKh^  ^Qht  of  lOOOfeet  eadk  \ibm;  tfatti  Ma!lffi%  tM 
feilgth  of  Ite  bfidgts,  idl  it  ifi^MM  be  kiikie/t  by  Fig^.  1  "ittd  17. 
Were  it  not  for  uiis  objection,  VitnUt  alpMnga,  iittBn^Si  ift 
ttie  style  tof.  fig.  17,  my,  wiOioM  hesitation,  bi^  tfflhMked 

tt^fcJflUebKK  l.t 

18,  dTi^ff^  of  strain  fa  ttie  fblei^ 

ftij^eMfding  to  tiSe  depdi  of  thie  ciit^riah  segment.  ThuA,  i/tek 
]t  4 epei£  50  ftel  mih  It  db^ 
bAf^iittJ  fine  IftI  60,  6^  fcbont      times  f 


Weight  Mi  eadk 

ka^m;  lOO/lft  Ht  the lin^  100 ;  W&e^  iBo,  ad  sltSte 

fine  160,  . 


estimsle  b  founded  w^re  taken  from  the  sketch  herewith  If^, 
Wii6bift<Milo6Mlffl%seile«»l^^  All 

.mcfttefMl       hm^  ttdr^^^e,  tye^  6mu^,  Ihcmgh  ^ey 

&kssadtf  aitow«d  A¥  in  Hi^  tot^,  thftt  iSie  &m  btiiotint  4[ff 
0/  w£y  i^<^  (idn^d^iM  ^  ^e^dihg,  mhei       falling  6h6tt^ 
^6f  Wliat  the  stings  wotdd  actiiCdly  Weigh. 


C(ist47i>h  Fulcrums. 

U  laqf  be  ptfuipised  ^t  tke  whole  of  these  fulcmms,  eoEcqiV 
ing  ^e  ridge  pieoe,  iMre  fNropoBed,to  be  cast  riddled^  or  ooyere^L 
with  eircul^  notes  or  blanks,  equal  in  c<ni)tantotO|TOindne«diird 

Otte-ihalf  the  Mid  eContents  of  the  fifjiiresk^  llie^adTwi&ge 
^is  Baieds  is,  that  sufficient  strength  is  olitaaiib<t  witn  It  savlbg 
of  from  oiie4hird  to  ciie4ialf  of  ibetal : 

Cast-iron  fldcrvm  808  U)0^  at  M 

.Labov  in  fixing  at  1906perfiil6nwi«*>**t..*...«.%.i'.  ^poO 
Sttspoiding  rqd%  aMO ewtt  aft 6Qf»  .&lSp 


t 

•  Smcatoo. 


t  A  ^e«\gn  on  tliis  principle  wouM  siitaMe  for  crossing  tlic  Frtrth  at  (he 
Qaeen's  Ferry ;  and  if  any  of  yonr  Scotch  readers  will  fevour  ne  with  ik  seetleta 
'«f  tM  ^  «r  Aefhc^  I  ffftf  a  deaigii  ^illMli^  wS  ftppi'MMIIiMNi 

to  the  cost  of  snch  a  work.  If  aii  fdea  shiall  CTcr  he  ebtei1aiae4  loif  ^dBfilr«d(Hl|f 
m  bridge  across  the  IrUl  CkSSiicli  tlH  ibl^  (Fig.  i7)»  MldMUit^'ialrl^ 
will  be  resorted 
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Road, 

60  prepared  frames  of  wrought-iron  (Fiff.  7),  each  weigh- 
ing 50  cwt.  at  75/.  per  fr^me,  for  50  ir^^nes,  is    . .    i  •  37.50 
7^,  tons  of  cast-iron  plate  (W,  Fig.  7),  at  9/.  per  ton . .  •  •  675^ 
4.100  feet  of  cast-iron  railing,  aM  hmi»,  weighing  pne 

»  cwt.  per  foot,  410  tons  at,  IQl  410q 

Fitting  the  whole  together   600 

400  tons  of  gravel,  olay,  and  d^Bil^,  and  laying  down^  S^Cn 

Excavating  to  the  rock,  and  preparing  it  for  die  ei^t-iipp 

fulcrums,  fender,  piles,  8cc.  '.••«#••••••••'•••••  1 000 

Excavating  (at  R)  to  fix  the  rods,  C,C    ••••••«••••••#  100 

The  two  fnlcruins  or  abutmentJi,  S  S   660 

The  two  lodges,  earth-work  at  the  ends,  aad  all  unlbieaeen 
eqpeosea  •••«•«••«••••••  ^551 

40000 

If  the  road  is  formed  pf  tUohei^  this  ^^lUmlfi  my  a»f^j^  he 

t&iivM  to  ao,QQa/. 

Hie  novelty  of  thia  bridge  seems  to  refiure  thdt  seme 
fifeiiefe  shoiud  be  given  <tf  its  c(9i^lnuitipn^^ai^  sufficiency  to 
aasweF  the  proposed  ends.  Tfcas  may  eit1|&  1^  done  experi" 
mmUitlfy,  algebmically^  or  g^meirkdlly.  Eipenments  hi  niattere 
ef  tlus  sort  wm  of  Vme  use,  unless  made  on  ia  seale  nearly  as 
Kirge  as  the  ereetion  itself;  and  therefore,  excepting  for  some 
particuiar  poxpeses,  they  have  not  beiEHi  atteoopled.  The  i%e- 
braic  caleofaia^  theogfe  much  the  most  convenient  and  accurate 
mMMKl  ir- not  generally 'understeed.  Hie  geomelneal  modd, 
ttevefere,  of  exhibiting  the  composition  and  the  resection 
ferpas  by  lines,  and  Uie  relation  of  the  ^Mces'ttsc^taiaed  by  ^ 
ioale.  Ins  been  adcpte4  in  the  Mtofwing  vemarks,  as  easy  ot 
eoBqfv^nsion,  and  in  respect  to  practice  as  equally  mItiAfMfi 
to  the  inatheaaticmn  mftr  eHher  of  lifce  ^dief  aodee , 

The  total  Y^eight  of  the  road  and  rods  is  as  fbllows,  vj». ; 

Tpei, 

Suspending  nods,  and  lede  fbrniing  the  besia  of  llie  road  •  •  109  * 

Wr^ght-wDii  moM  •••••••••  1% 

Ctaife4i€ii bciBvex oorering  platee  ••^•••f  t*«'760 

Oiurt^^m  peyq»el  nffi^   410 

Chyi  gntiFelj  aiid  duft   •  ..400 

1294 

(or  My)  ISOO 
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32  '     Design  for  a  Bridge  -  [Ja  ir« 

Now  as  there  are  100  suspending  rods,  this  will  give  18  toim  - 
of  weight  to  each  rod.  Supposing  tli^  greatest  load  that  CMi 
possibly  come  on  the  road  to  be  100  six  horse  waggons  weighing 
12  tons  each,  this  will  give  an  additional  12  tons  to  each  rod  ; 
thus  12  and  18  =  30  tons  may,  therefore,  be  considered  as  all 
the  %veight  which  such  rods  can  possibly,  or  in  all  ])ruL)abihty, 
become  liable  to  sustain;  but  which  weight,  as  will  presently 
appear,  is  totally  independent  of  the  strain  produced  by  position. 

As  it  has  been  ascertained*  from  experiment  Lliat  an  iron  bai 
will  sustain,  wiiliuut  injury  or  derangement  to  its  particles,  half 
the  weight  which  will  tear  it  asunder,  we  may  conclude  Uiat  a  " 
rod  requiring^  70  tons  to  break  \i  will  be  sufficient  for  No.  1,  in 
Pig.  11,  tiie  lowest  situation,  being  that  where  there  is  little  or 
nothing  more  than  the  per])endicnlar  weij^ht  to  be  sustained. 

But  on  the  rods  13,  supposuig  the  short  sidt  s  or  ends  of  the 
parallelograms  to  indicate  30  tons,  the  long  side  will  indicate 
100.  This,  therefore,  will  demaad  a  rod  which  would  require 
220  tons  to  break  it. 

'  Taking  as  a  standard  that  it  requires  28  tons  to  break  a  rod 
of  one  itich  diameter,  t  then  a  round  rod  thnt  \y\\\  require  70  • 
tons  to  break  it  must  be  i^^^  diameter ,  and  one  not  to  break 
under  220  tons  must  be  2-^^-^  diameter.  An  nvpra2:e  so  as 
to  calculate  their  total  weight  is  thus  easily  obtamed.  The 
stram  on  the  basis  chains  of  that  part  of  the  road  between 
the  fulcrums  accumulates  from  one  towards  13,  and  balances 
itself  at  13;  that  is,  the  strain  from  1  at  the  one  fulcrum, 
to  13  at  the  centre,  is  counterpoised  by  the  strains  from  1 
at  the  other  fulcnun  to  13  in  the  centre.  The  total  amount 
of  this  strain  (by  measurement),  the  bridge  being  fully  loaded^ 
is  660  tons  to  each  bundle  of  26  rods.  Supposing  this  strain  to». 
be  resisted  by  the  two  longitudinal  rods  of  the  basis  at  13  in  the^ 
centre,  they  would  require  to  be  of  diameter  in  that  part. 
To  render  this  unnecessary,  advantage  is  taken  of  the  wrought- 
iron  sides  of  the  frames  Fig.  7,  which,  being  all  closely  and 
strongly  screwed  together,  and  to  the  basis  of  rods,  are  pulled 
lengthwise  with  the -rods,  and  sustain  part  of  their  strain.  As 
they  are  at  an  average  six  inches  deep  by  half  an  inch  in 
thickness;  it  sterns  needless  attempting  to  prove  their  ade^piacy 
for  this  purpose.      .  . 

Half  the  same  amount  of  strain  would  have  to  be  provided 
foF  at  each  pier  or  abutment,  were  it  not  thrown  off  amon^  the 
rods,  c,  f .  Thus,  by  being  divided  among  20  rods,  c,  c;  and  the 
two  basement  rods,  D,  D,  at  each  abutment,  it  is  easily  over<* 
come.  Did  it  all  centre  in  the  longitudinal  basement  rods, 
D,  D,  they  would  require  to  be  of  in  diameter;  and  the 
difficulty  of  fixing  them,  keeping  mem  fixed,. and  .rq>airiQg 
them  when  tney  become  deranged,  would  be  inconcetvablj: 
great. 

♦  Bjr  Brunton,  Middletou,  and  Co.  and  varioiu  otheitk 
f '  Dr.  Tliomion*$  JnnaU, 
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1818*1  atro8$  the  If/bntg,  at  Runeom.  23 

•  '  li  is  the  charecteriattc  of  thb  des^n  to  ip  «iibdinde  evinjr 
strain  and  weight,  as  to  render  them  easily  sabordinate  tobnuMi 
power^  whether  in  erecting,  adjustmeoty  vepair,  pr  renewal. 

II,  As  to  the  Stability  of  the  Fukrums,,  .    ,  ■  . .  ; 

The  k)%  and  seemingly  lightly  constructed  fulcrums,  as  seen 
in  the  devation,  appear  to  be  tiie  most  vulnerable  parts  of  this 
deMgn  ;  but  on  taming  the  eye  to  the  vertical  profile  of  thuse 
iijdcrums  at  A,  Fig.  2,  and  its  end  profile,  Fig.  3,  it  is  observed 
to  be  in  effect  an  immense  wedge,  with  its  head,  or  2:reater  end, 
inserted  in  the  bed  of  the  livei,  and  having  Lhc  iudb  dis»uibuted 
over  its  apex  or  edi^e.  •  •    ■    '  i 

The  use  of  these  fulcrums  is  evidently  twofold  :  to  support  the 
mere  weight  and  gravity  of  the  road  and  rods,  and  to  sustain 
whatever  strains  they  may  be  subjected  to,  by  the  vibratory  mo- 
tion of  the  road,  when  \ery  heavy  carriages  are  passiner  over  it. 

•  In  regard  to  its  fitness  for  supporting  the  mert  u  emht  or 
gravity  :  half  the  weight  of  the  whole  road  and  rods,  supposii^g 
.9ie  former  loaded  to  its  utmost  Hmit,  will  be  only  lo(K)  tuns,  to 
be  supported  by  eight  columns  whose  sniaUest  diameters  are  18 
inches,  and  thickness  of  metal  one  inch  (less  one  half:  see  intro- 
ductory remarks  to  the  estimate),  the  area  ot  tiie  smallest 
section  of  each  column  will  be  27  inches.  Now  taking  the 
cohesion  of  cast-iron  at  50,000  lb.  per  inch,*  and  doubling  this 
•for  its  resistance  to  compression, f  we  have  a  power  equal >  to 
•the  support  of  2200  (oris  in  cacli  t  (ihimn,  which,  however,  is 
only  required  to  carry  the  eighth  part  of  1600  tonsyZ.e.  some- 
thing under  200  tons. 

■  But  a  column  of  180  feet  in  li«^i2,ht,  althonrrfi  its  base  be  ihi  ee 
■feet  diameter,  and  it  be  stai/ed  to  three-fourths  of  its  height^ 
■may  possil;>Iy  be  supposed  hable  to  bulge  or  bend  in  the  middle 
wita  a  weight  of  200  tons.  There  have  been  no  experiments 
made  on  hollow  cast-iron  cylinders  that  1  know  of,  from  winch 
»  Wcalcalate  the  exact  weight  requisite  for  this  purpose;  ,but  1 
'may*ventiiieto  assert,  that  in  this  design  the. braces,  struts,  and 
tie  plates^  are  so  arranged,  with  a  view  to  oonnteracting  any 
tendency  of  this  sort,  tlutt  the  feeling  of  eveiy  practical  mechanic 
will  instantly  tell  him  it  can  never  possibly  occur  under  so  com- 
.paiatively  trifling  a  weight  as  200  tons,  on  a  column  capable  of 
sustaining  2000,  and  fixed  in  a  range  so  braoed  and  stayedas  to 
be  in  effect  a  sohd  cast-iron  wedge.  ■  s 

,  3.  The  strain  from  the  vibratory  motion  of  the  road,  whe|t 
under  the  weight  and  impulse  of  heavy  carriages,  does  not  easily 
.adbmit  of  cakdation;  but  an  attempt  shall  be.  made  tofho|iK  that 
for  this  strain  also  there  is  more  than  sufficient  strength.      -  r 

.  Aa  the  road  doea  not  rest  on,  or  tfmch,  Omf^rt  ^'tff/ukrm^ 

•  Dr.  Young  s  Lect.  Xlll.;  and  Ree«*»  GyCloyffdin/  Art.  Str.  of  Mat. 
f  RobiMa,  in  tlurd  edit*  «f  EDcyd.  Brtl.  An.  Sir.  otM^ 
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MiiMrflfar  mpeodei  iw0i  their  tpesi  or  niti^ikm,  as 
andM  iwli  lialooie  m  gmfn  in  Iba  ndge«piece  (««e 
IbBQin^anyiMMimorti^  iho  ^oOtt 

catf  «ikct  the  fnlcnun  1>y  the  friction  of  the  rods  (fomed  ot 

i.lieavy  weight  (say  fM  tm)  Miae4  along  Um)  bridie.  Vus 
iKdiiig  or  Hiotion  iuppoetdto  tm^flaoa  i»  tbe^a  gii)0¥#i  oq«M 
miy  ilka  pUuDe  in  emeqaonoa  af  ineh  immeiM  weigbt  \mm 
immi6m09kiki^wA,  lad  mold  by  no  miM  ba  a»  gmid 
Aing.  Uvid4  i9«niteb]rviKbbiM«R 
waid  dMctimi.an  ii»  aide  iftifUA  Aa  w  ofH^^ 
and  in  an  u{mard  difection  <^  the  opposita  aida*  M  thft  ftMi 
0i  the  ridge-pifoe  ii  a  aeaocytiiMier,  theae  amtma  wald  ba 
aaual  on  each  Bide^  and  would  of  ooium  balancn  atab  Qiihiir> 
Thus  balanced^  they  may  be  considered  as  resolTed  uila  a 
pendicular  pressure ;  ana  taking  the  friction  of  ma^  m  mate} 
(ungreaaed)  at  a  quarter  the  pressure,*  its  aixu>nnt  ia  not  [ 
worth  taking  into  calculation.  It  may  be  obaerred  that^  by 
the  mode  in  which  the  rods  arc  distnbuted  over  the  Ailcnupoa, 
the  weight  of  no  one  part,  including  its  strain  and  fiiotion* 
operates  on  any  single  point  or  column  of  the  fulcrum,  but  always 
on  two  separate  and  distant  columns.  Thus  suppose  two 
tvaggons,  or  a  weight  of  25  tou^,  entering  on  the  brido;e  at 
either  abutment,  it  would  first  bring  the  rods  13, 13,  (see  profile) 
into  a  state  of  tension,  then  12,12,  and  so  on,  \Vhen  it  arrived 
under  the  first  f  ulcrum,  its  weight  would  still  be  on  two  oolumaa. 
When  in  the  centre,  it  would  be  euually  divided  between  boti. 
fulcrums,  and  the  strain  between  ooth  abutments;  ^d  a*  it 
|iroceeded  from  the  centre  to  the  shore,  every  effect  it  produced 
on  the  rods  would  resolve  itself  mto  a  perpendicular  pressure  op. 
two  distant  parts  of  the  fuicnmi,  and  a  strain  on  two  parts  of  the 
fock.  The  whole  of  this  operation  is  widely  different  from  the 
affect  of  a  weight  on  a  road  in  part  suspended  by  an  inverted 
SLtdsLj  and  in  part  resting  on  its  fulcrums ;  where  a  continual 
Jiction  and  reaction  on  one,  or  on  two  points,  must  tend  in  a^iUje 

4egiae  to  diminiab  the  fttabiitty  and  aaiety  of  the  &hriOt 

IlL  As  to  the  Rmstanca  to  Resiliency,  or  mduiaiing  MoHo^ 

In  eS  the  ohaia  and  rope  bridges  which  have  hitheito  beM 
aioeted  (at  least  as  flur  as  I  ean  leam),  thia  motion  has  oooa 
fioiied  apiejndice  a^nst  theniy  both  on  aoconnt  of  its  incos» 
WMHoiiBiiefis,  end  the  infiirioas  tftcts  of  dia  ftietionpraduced 
ontheadiftaa.t  r 

Thpfeaiaoo^f  two  ways  in  wbioh  this  motion  is  to  baiasisted : 
Vy  tfa^  pood^osity  of  the  laaterials,  or  by  ooostnietioii.  The 
Ml  is  %  ahuDsy  sMtliodi  aoi  Jikely  to  answer  •!  tiia  tnda  in 

'         •  Dr.Toany,  Led.  Xflf. 

♦  Sir  SMisid  OoivlMft  «a  MUttir|r  Sriifab 

§ 
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^C^^  ^^^^  pft^^  ^ifii^^^^^fMi^^fiM  ^ii^^f^H^^^  PBp^i^^  ^p^ih^P^^^y 
IM  fti^M  t  iiM  Itody  of  m^mp^  mm^^HiBf^ 

cnuDs,  kiBtead  of  hmag  sMjpeaded  from  them,  that  past  of  ii» 
mii  fiM  «^i4a  l>M9mo  ^  of  y««ii||iiiof  0  fetBd 
back  Ae  inpcdse  pr<)p%g«ted  kMmontil^  bv  «i  l^^i^  body 
lii9i«ipg  ^poift  tbo  fUkinim  aloi^^  ^  road  in  either  direemn^  tnd 
^imdd       (in  H  lighdy  oonalraete<i  wi  Ughly  loaded  xc^ 

flNyt  luunng  ex]Mtu8ted  itself>  a  degree  of  lateral  resiliepey.  Snt 
by  the  road  in  this  design  being  every  where  suspended,  it  no* 
whore  a£R»rds  points  of  resistance  ;  whatever  motion  is  generated 
never  can  increase,  because  it  meets  with  no  interruption}  it 
wM,  therefore,  expend  itself  in  gentle  pulsations  lengthwise, 

Lateral  resiliency  is  occai^ioned  by  an  intenupted  longitudi»^ 
motioA,  As  above  biutecl,  it  caii  hardly  talve  place  in  this  rof^d  ; 
t>ut  if  it  should,  the  divergency  of  the  ^fisp^fidiag  r<)4^  witf 

IV.  As  to  the  Mode  ef  Execution* 

A  few  billets  shall  be  submitted  under  this  head,  le^t  some 
•hou]d  imagine  this  d^aign  mor^  difficult  of  cmyiAg  into  eieia^ 
t^an  an  inverted  arch. 

The  fulcrums,  being  previously  fitted  together  where  cast,  may 
be  erected  with  scarcely  any  other  scaffolding  than  what  they 
themselves  afford.  Triangles  may  be  screwed  to  the  columns,  and 
thd  i^parate  nieces  hoisted  up,  and  dropped  in  their  places,  &c. 
ifeo.  The  rods  forming  the  basis  of  the  road  are  to  be  elevated^ 
Upd  fixed  in  their  situation,  by  the  following  arrangement : 

Form  a  catenarian  £^rch  of  six  or  eight  common  chains,  and 
let  it  be  stretched  from  shore  to  shore  over  the  tops  of  the  ful- 
ermns,  but  ha^ipg  puU^fiy  with  ends  of  ropes  oyer  them,  flxed 
erery  40  feel  asunder.  Raise  diis  arch  so  as  to  be  a  lew  yards 
kighttT  than  tfce  situation  of  the  rofd.  TbiB-bekig  dolie,  toid  the 
basis  chains  all  attaollftfl»  and  ii|  Older,  place  tb4  kmgth  of 
htait  belonging  to  the  cenin  upeoiiiff  of  tlie  bridge  on  a  platform 
^'boMli  direwy  uodffr  ibe  tMspended  aroh :  4liea  lol  m  o#  ^ 
mm  aeiso  the  ropes  dependent  txka  4bo  oiuuiUl^  hoSkt 
Ike  basis  rods  to  their  •itauttion.  One  or  tmo^-mm^iosif  then 
jnottot  by  the  ffdietums,  and  btky  or  iaaten  Ae  -ioj^/  Ite 
bws  fodi  of  the  two  sides  are  to  bo  rakied  in  likettmiiep;  niui^ 
,  when  elevated,  joined  imdinr  tlie  Morai^  ^  ' 

The  permanenl  totpendiiu^  lode  avenow4D'  be4iiii'Dt#1iK 
Ademm,  mi  to  lie  ollifdhed  (beginMiig  tMho  Meitniis)  lo4te 
Ktawmml  iodii»  fixing  with  theai  the  otUnide  plates  of  die 
flnponghtriion  fmnea,  m  ehomi  nt  ISg.  9.  ^Thia  nmat  of  couroe' 
hodoMMafliitolisonoiiBiideof  %  Mtmm  may  ahvays  be 
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26  Design  for  a  Bridge  {Jak*^ 

bataiced  by  whait  is  on  the  other.  Wheie  tiie  road  hat  been 
hoisted  too  high,  it  can  ^always  be  lowered  a  little ;  b^'at«H 
'eTeats  the  Ibo^  of  the  suspendinff^  rods-  iv  Bupposed  to  be  so 
musted  beforehand  as  that,  wh«Di  left  to  themsehres^  they  witt 
retain  the  road  in  its  proper  place,  without  requiring  any  itera- 
tion. 

The  suspending  arch  of  chains  may  now  be  removed,  and  the 
remainder  of  the  bridge  filled  in  at  pleasure. 

I  make  no  mention  of  machines  to  be  made  use  of  for  drawing 
the  rods  into  place,  hoisting  the  plates,  &c.  nor  of  various  other 
details,  perfectly  known  to  practical  moi),  and  which  aiwaya 
occur  to  tlie  mind  with  the  occasion  oi  using  them. 

y.  Am  to  the  eony^4Uipe  Merits  of  this  Design  with  that  of 
Road  suspended  from  a  catenarian  Arch, 

1 .  The  first  advantage  of  the  design  submitted  is,  that  it  requires 
much  less  wei^rht  and.  strain  in  proportion  to  the  wei^^ht  of  the 
road  to  be  Bupported.  The  weight  of  the  centre  part  of  the  road, 
1000  feet  in  length,  is  900  tons.  With  the  strain  taken  by  ^ 
measurement  of  Fig.  11,  it  amounts  only  to  .1320  tons,  or. a 
strain  ol  6d0  tons  on  each  fulcrum.  ^ 

Supposing  the  road  weighing  900  tons,  to  be  supported  by  a 
catenarian  arch,  of  which  13, 13,  should  be  tan^  rntK  ;  that  is,  by 
an  arch  or  segment  which  should  depend  from  the  chord  line 
about  70  feet:  then  (hv  nduK asurement  of  A,  C,  Fig^.  11,  A, 
D,  B,  representing  900  tons,)  the  total  strain  on  tlic  iiilcrums 
would  be  3960  tons,  or  1980  tons  on  each  fulcrum,  instead  of 
QQ>0,  accord  171^  to  my  design. 

The  rrrcat  ditti  rence  in  the  amount  of  stram  between  these  two 
modes  arises  from  this,  that  in  the  arch  every  separate  sti  ani  is 
communicated  to  the  fuicmm,  throuo^h  the  same  oblique  lever,  or 
curve  of  the  arch,  as  is  the  centre  strain  ;  whereas  in  the  design 
submitted  every  separate  strain  is  communicated  in  direct  hnes 
to  The  fulcrum,  and  the  nearer  the  fulcrum  such  atrains  approach, 
the  more  acute  is  the  angle  formed  with  the  fulcrum  by  the  line 
through  which  their  influence  is  communicated,  and  of  course 
that  influence  is  ptoportionally  dinuaiBhed* 

Hence  it  appears  that  the  strain  on  the  rods  of  an  inverted 
arch,  .however  much  it  may  depend  from  the  chord  line,  wiH 
•  ever  be  much  greater  than  by  the  construction  submitted,  and  as 
near  as  possible  in  the  above  ratio  of  one  to  three. 

For  in  Fig.  18,  where  the  strain- on  an  inverted  arch  is  shown 
at  three  di&rent  depths  of  segment,  viz.  at  60, 100,  and  160, 
from  the  chord  hne,  the  line  undor  the  figures  shows  the  strain 
by  the  construction  submitted  (Fig.  1),  wtach.  in  all  the  three 
cases  amounts  to  about  one^third  of  the  other.  When  it  is  con^ 
sidered  that  in  an  inverted  arch  this  strain  must  be  borne  by 
four,,  eighty  or  16  rods ;  while  in  the  construction  submitted  it  is 
borne  by  50,  the  advantage  of  the  latter  must  be  fiivlber  obvious^ 
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2.  To  support  this  comparatively  greater  strain  of  the  catena- 
rian arch,  a  proportionally  stronger  fulcrum  is  required ;  and  if  it 

is  attempted  to  hghten  the  vStrain  by  raising  the  fulcrum  to  a 
considerable  height,  it  must  evidently  be  attended  with  very 
coiisidt'iabie  danger  from  the  vibratory  motion  of  such  an  enor- 
mous wei2:ht  on  a  high  tower,  however  strong.  At  all  events 
it  must  b(j  attended  w  ith  a  greater  risk  of  danger  than  in  the  use 
of  the  sort  of  fulcrums  in  the  design  submitted,  where  the 
fltmin  is  commimicated  iu  separate  portions,  and  is  easily  sub- 
jected to  calculation. 

3.  Resiliency,  or  undulatory  motion,  is  much  more  certain  of 
taking  place  in  a  road  su>pended  from  a  catenarian  arch,  than  it 
is  ia  the  case  of  a  road  suspended  agreeably  to  the  construction 
subiiiitted.  Eveiy  inverted  catenarian  ajxh,  however  loaded,  must 
be  liable  to  have  its  equilibrium  disturbed  by  a  certain  increase  of 
weight  in  any  one  part.  The  point  where  the  weight  is  applied 
will  snik,  and  those  adjoining  wiil  rise,  and  so  will  every  part  of 
the  road,  as  the  load  pcusses  along  successively,  and  thus  an  un- 
dulating motion  is  produced.  This  motion  proceeds  to  the  pier 
on  which  the  road  rests;  it  there  meets  with  resistance,  increasmg 
the  undulation,  and  producing  lateral  resiliency,  and  this,  re- 
acting on  the  moving  weight,  redoubles  its  edects.  In  this  way 
a  motion  disagreeable  to  passengers,  and  dangerous  to  tlie 
fabric,  is  unavoidably  generated.  The  only  question  is,  whether 
it  will  be  produced  by  a  small  or  moderate  weight  on  a  ponderous 
and  extensive  arch,  and  to  this  question  it  is  not  easy  to  give  a 
satisfactory  reply.  Much  will  depend  on  the  roughness  of  the 
road,  and  the  rapidity  and  impetus  of  the  mo-vnng  body.  There 
cannot  be  much  doubt  that  this  sort  of  motion  would  not  so 
leadtly  take  place  in  the  design  submitted,  because  then  eveiy 
weight  as  it  passes  along  pulls  (so  to  speak)  directly  to  t^fixed 
point. 

These  discussions  apply  to  every  description  of  catenarian 
arch  in  which  the  rods  or  chains  are  placed  over  the  road,  but  do 
not  affect  such  as  Fig.  17,  where  Uiey  ate  all  placed  under  the 
load.  In  this  case  any  number  of  rods  maybe  adopted;  and 
firom  there  being  no  high  tower,  there  can  oe  no  danger  fironv 
vibration. 

Compared  with  the  constructioi^  now  submitted,  there  are 
other  disaUivantages  attending  a  road  suspended  from  a  catenarutn 
archf  such  as  inequality  or  strain  and  pressure,  difficulty  of 
attaching  the  rods  at  the  abutments,  &c. :  but  these  and  other 
objections  may  be  considered  as  local  and  peculiar ;  while  those 
abNOTe  enumerated  apply  to  everj^^  possible  mode  of  suspending 
a  road  fiom  an  arch* 
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4fi  Analysis  of     Salt^  premr^d  hf  Mr,  flctiry  Tkmpsonfrom 

the  ti&/r«a<WR  W^ers.    By  IRchva  ?hillips,  1?4^,8. 
.  |«,qeol,SQp,  '  i  -1^ 

The  TarioQS  saline  compounds  procu^e4  from  the  w^Iqh^ 
Chelteiihaiii  are  introduced  to  public  notice  with  8i|cli  hig)^  pre* 
tensions  to  peculiar  and  superior  qualities,  that  the  m^estigatioa- 
of  their  nature  caimpt  ftdl  to  bi»  useful  j  for  if  it  shoi^fl 
proyed  that  the  e^conuuiiiB  l^estowed  bv  Mr.  Tkopap^  ^P^IV 
the  excellence  g£  his  preparations  are  juB&y  inen|e4|  it  W 

"  l^dvantageous  to  be  efiaoled  to  imitatei  wne^  it  mfiy  pe,  ifq|io^ 
to  procure  tiiem. 

*  i|i  oraer  to  eflbct  this  .ezai^ination,  I  proeur^  some  <if  Afi 
salt  which  is  described  as  **  crystals  of  real  Chel(;enha|4  salta^ 
made  from  the  waters  of  |ilr.  He^ry  Thompson's  Montpelier  $pf^ 
mt  Cheltenham/'  l%e^e  salts  are  assorted  ^  to  contain  f^l  tliQ 
jiative  chalybeate  apd  other  properties  for  which  ti^e  wate^rs  '^ 
0ieltei|iiaip  are  so  uniyerBi|%  'esteeqied/*  &g.  &c.  To  tii}8  '|II|>« 
.  Tl>ompson  adds^  l^at  it  is  the  opi|iion  of  physiciapi^  tihat 
^either  tbe  aU^hne  f[>bndation  [t^ase]*  iior  Ae  chalybeate  nfitur^ 
in  Mr. Thompson's Ckett^ham's  sa^^caIlb^  equa&ed  by  fkcfi^ 
,   irliftcial^mpoimds  in  the  qmious  Ch^nhaiii  f  alts  mat 

'  jaade  in  imitation  of  them.**  T|ie  cmtallhie  form  of  ihip  ^t  19 
sufficient  to  conTince  any  one  who  nas  the  slightest  ^oiiie<^0 
of  the  subject,  that  it  is  chiefly  s^ipl^ate  of  8oda|  or  condji^ii 
QHanber^  sah.  t 

^  it  is,  however,  w^  knoiyn  that  some  s^ts  dnrfi^  pijst^llizs^- 
tion  take  up  other  substances  which  are  forei^  to  their  nature^ 
without  producing  any  remarkable  alteration  in  their  appearance. 
In  order  to  ascertam  whether  any  such  event  had  occurred  to 

this  salt,  and  especially  whether  it  contained  carbonate  of  soda. 
of  which  the  waters  hold  a  small  quantity  in  solution,  I  dissolveq 
120  grains  in  distilled  water ;  and  having  put  a  piece  of  turmeric 
paper  into  the  solution,  I  found  that  after  some  time  it  was  dis- 
tinctly reddened,  indicating  the  presence  of  an  alkali.  ' 

To  determine  the  quantity  of  the  carbonate  of  soda,  I  adde4 
to  the  solution  dilute  sulphuric  acid  of  known  strength,  and  I 
found  that  when  ^'^th  of  a  grain  of  sulphuric  acid  had  been  used 
litmus  paper  was  reddened  by  the  solution :  therefore  a  quarter 
of  an  ounce  of  the  salt  in  question,  which  is  the  quantity  men- 
tioned by  Mr.  Thompson  as  a  dose,  contains  scart^el^  ^tji  pf  ^ 
'  grain  of  dry  carbonate  of  soda.  '  '  ' 

I  then  dissolved  another  portion  of  the  salt,  to  try  wnether,  as 
is  asserted  by  Mr.  Thompson,  it  contains  any  chalybeate  ira- 
preguatiou  :  but  the  addition  of  tincture  of  gaUs  did  not 
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produce  the  islightest  indication  of  the  presence  of  oxide  of 
iron,  althotlgh  it  is  capable  of  detectiiig  less  than  the  IQOOOik 
fart  of  a  ^rain  of  the  oxide. 

The  result  of  this  experiment  was  not  uneifpfected;  for  it 
could  scarcely  be  supposed  that  the  salt  should  contain  oXide  of 
iroh  ^ren  in  a  state  of  mixture,  and  much  less  in  that  of  combi- 
nation ;  for  carbonate  of  iron  is  readily  decomposed  by  ^bvdOi- 
tioH)  and  the  oidde  of  iiroii  jptecipitftted,  berore  the  salt  can 
)^  cVystldlized. 

'\;|r|]i||tt  exaAiiiied  whether  this  Qlatib^r's  salt  is  mixed  widi 
tdWmn  Salt,  dl  tttually  the  cem.  To  100  grains  dissolved  kk 
distilled  water  66ttie  hiWc  acid  was  added,  and  afletwatds  solu^ 
nitrate  of  l^ibr^r,  until  no  fVirther  nrecipitatiaii  eltoved ;  ih% 
^dij^kted  horn  silter  Weight^,  after  nudoi^  Hiree  fgnim,  tig&- 
eating  iboUl  1*3  gr.  t)f  common  salt:  whereits  an  eqnid portion 
of  the  common  Glauber's  salt  of  the  shops,  v/hen  simikttiy 
)itmeAy  yielded  such  k^iilntiiy  6/  precipitate  is  shdwed  tiUbtit 
tiC^tBimd  only  -pi^th  pkrl  as  mucS  common  salt. 
^  t^m  the^  auttfjments,  it  is  evident  that  tiie  "  real  CheHM- 
kiam  Salts**  contkin  rib  "  chalybeate  property;"  that  they  Ai% 
merehr  stdphate  tt  soda,  tit  Qlairiber'ii  ntit,  itnzed  with  mimnHte 
migntmr  of  c^b6^  or  iodk,  pMlndive  of  .no  good  dfttt,  inA 
i:mm^^^  6dt>  Incapabte  of  a  bad  onev 

m       islSee^  pt^pkMHte  h  debcribiidby  Mt.  thomp^onj^ 

S/rjf tWtiiK^c^  of  fetf  ttkafiite  Clhelteoluttti  sdts/'  ftc.  iX 
\  it  is  lequisite  meiefar  to  state,  that  it  is  the  .pieeedlb|( 
iSu^ii  salt  d^iiVM  xtf  its  n^mr  6f  ciystaffiztttlon ;  and  tliat 
il  ^d^ttins  no  cbdj^tilate  pfoperCy  WliMerer,  as  assefted  by  ihb 

pwipri^lor.  .V   

Among  dinr  msiits  which  Mr.  IIriiii^qb  asmbes  to  tihs 
saks  I  l&ri  insl  noticed  is  this,  tint  ^  tna  Jp^ieM  and  tonic 
goafities amaiodyprc^oitknedby.natoe/^  Jyonrifby  ''tooia 

SnaUties  **  be  meant  cbdybeate  natiue/'  I  have  shown  that 
key  are  totally  destitute  of  it ;  and  if  it  be  rnefunt  thi^  the  fuU 
phMe  tUf  liodii  resembles  \ifhat  is  ii^uftlly  prodilced,  nO  one  wiB 
disturb  Its  claim  to  the  distfaiction :  but  with  the  next  described 
compound  the  case  is  different ;  and  Although  h  is  alMelrted  1^ 
be  from  nature,  neither  nature  nor  art  has  ever  produced  it.  Thifc 
salt  is  termed  by  Mr.  Thompson  the  "  eiflorescehce  of  real  mag-i 
nifeian  Cheltenham  salts  made  from  the  waters  of  the  Ohalybeate 
ife^esian  Spa ; and  it  is  asseiH^d  to  be  ^'  a  subsidphate  firott 
^tiffe  which  combines  both  a  pute  and  a  subsulphated  me^esifei, 
in  its  composition." 

Although  this  salt  must  be  deprived  of  the  encomium  be- 
stolfred  upon  it,  yet  supposing  that  it  might  possess  some  claim 
to  attention,  it  was  submitted  to  examination. 

Fi\^e  hundred  grains  of  this  preparation  were  put  into  distilled 
water,  and  boiled ;  the  whole  was  dissolved,  excepting  0-3  of  a 
grain ;  this  insolubb  portion  was  white,  and  probaUy^tttttgnesia, 
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or  its  caibouate.  1  did  not  cletermirie  which,  because  the  dose 
in.  which  it  is  exhibited  scarcely  amounts  to  ~  th  of  a  grain. 

This  salt  lo.ses  44  per  cent,  bv  bein^r  Jicutcd  ;  and  .lie  remain- 
ing 56  parts  cuusist  principaJly  oi'  Epsom  salt  mixed  wiUi  ubout 
^'jth  pail  of  a  grain  of  magnesia,  or  its  carbonate,  and  a  small 

^portion  of  min  lalu  of  magnesia,  or  of  uummua  buit  j  I  JiJ^ve  not 

.examined,  nor  does  it  matter,  which, 

,  The  iasit  preparation  to  be  noticed  is  called  by  Mr.  Thonipjson 
Murio-sulphate  of  magnesia  and  iron."  01' the  existence  of  any 
compound  to  which  this  name  is  appIicaL)ie,  I  am  as  ignorant  as  of 
^the  fcubsulphate  of  magnesia  asserted  to  exist  in  tlie  last-described 
gait;  nor  is  it  indeed  clear  what  is  intended  to  be  conveyed  by 
tiiis  apjjtlldlioii ;  it  may  mean  either  a  binary  compound  of  mu- 
riate oi  magnesia  and  sulphate  of  iron ;  or  a  quaternary  one  ot 
muriatic  acid,  isulphuric  acid,  mugnebiui  and  iroii)  but.the  suit 
-in  question  is  neither  of  them. 

One  hundred  grams  heated  to  redness  lost  37*5  gr.  A  similar 
quantity  put  into  \v;iter  left  O'l  of  a  grain  undissoh  ed,  w^hich 
was  evidently  peroxide  oi  iron.  Tincture  ui  galls  added  tu  the 
solution  did  not  give  any  evidence  ot  its  containing  oiide  of 
.iron;  and  Irom  two  separate  solutions  of  IQO  grains  of  the  salt 
I  obtained,  by  nitrate  of  barytes,  121  grains  of  sulphate  of 
harytes  ;  and  by  nitrate  of  silver,  3*3  grains  of  horn  silver.  jNow 
these  quantities  of  sulph  ite  of  baiytesand  of  horn  silver  indicate 
about  hi  of  sulphate  oi  magnesia  and  1*4  ot[  muriate  of  mag* 
nesia. 

This  salt,  then,  described  by  Mr.  Thompson  as  "  murio-sul^ 
phate  of  magnesia  and  iron,"  consists  of  about  . 

Peroxide  of  iron   •  0*J  gtw  ,  •  ^ 

Sulphate  of  magnesia   jSl* 

Muriate  of  magnesia   • .    »  •  •  *  1*4  .  / 

-     .      Water..  ,  37-6 

In  plain  EngUsh,  this  salt  consists  of  Epsom  salt  deiprived  of 
part  of  its  water  of  ciystalliza^ony  discoloured  by  a  little  rust  of 
jrcm,  and  liable  to  become  rather  damn  by  es^psure  to  the  air; 
.on  account  of  the.  deliquescence  ,  of  the  muiiate  of  m^kgneaia 
.which  it  contains.  ,  . 

,  It  has  been  justly  obsenred  of  these  preparations  "  that  not 
we  of  them  is  similar  to  the  water  which  is  dranl^  at.t^e  Spa." 
.in  order  to  obviate  this  difficulty,  Mr.  Thompson  pwipped  the 

original  combined  Cheltenham  salts,"  by  evaporating  the 
waters  to  dryness.  .  I  shall  presently  state  my  reasons  ^r  be- 
lieYii^  that  this  iprocess  cannot  remedy  the  defect  described ; 
and  m  corrdboratUHi  of  my  opinion  I  may  remark^  that  "Nfx^ 
Thompson  has  allowed  that  tiie  medical  gentlemen  who  gpive 
ita.trial  rthe  original  combined  Cheltenham  saltj^d  not  male  a 
fitroiuable  report  of  iU*'  It  is  presmned  that  the  tonic  efiect.of 
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the  waters  depends  upon  the  oxide  of  iron  which  they  contain; 
and  there  can  be  no  doubt  that  its  power  would  be  extremely 
lessened,  if  not  totally  destroyed,  by  boihng  tht  sahne  and 
chalybeate  contents  of  the  water  to  dryness  ;  for  it  is  well  known 
that  the  protoxide  of  iron  which  exists  in  the  wuters,  u  uuid  be 
converted  mto  peroxide  by  the  operation;  and  whenever  per- 
oxide oi  iron  is  exhibited  in  a  sobd  ioim,  several  times  as  much 
of  it  are  required  to  produce  an  equal  eiiect  as  a  given  quantity 
of  the  piotoxido  of  iron  in  solution :  it  is,  therelore,  evide&tljf 
improper  to  convert  any  part  of  the  siuali  quantity  of  protoxide 
of  iron  which  these  waters  contain  into  peroxide,  because  the 
diminished  power  of  the  oxide  oi  non  cannot  be  compensated 
without  gi-eatly  increasing  the  purgative  effect;  and  by  thig 
also  the  resemblance  between  the  salts  and  the  waters  ixom 
which  they  are  produced  is  destmv;  d. 

I  have  already  stated  Mr.  Tiiompson's  opinion  of  what  hti 
terms  the  artificial  and  spurious  Cheltenham  salts  :  I  have  never 
examined  any  of  these  pi  *  parations  ;  but  I  have  no  hesitalKMi  ni 
asserting  that,  1)y  proper  management,  such  a  combination  of 
purgative  and  chalybeate  salts  may  be  effected  as  would  be  much 
more  efficacious,  and  more  nearly  resemble  the  Cheltenham 
waters,  than  any  compound  that  caa  be  obtained  by  evaponUing 
these  waters  to  dryness. 


Article  VI. 

A  neto  Quadratic  Theorem :  an  improved  Method  of  extracting 

'  the  Square  Root  from  Trinomials,  Quadrinomials,  Fentano* 
nuaU,  and  Hexanomiala,    By  Joseph  Reade,  M.D. 

.  SHOViiD  the  foOowing  method  of  extracting  the  sauare  lEOOt 
Jrom  coQGipgund  quantitieB  meet  vour  approval,  you  will  please  to 
•insert  it  in  yowr  Journal.  That  the  mathematical  reader  may  th« 
better  be  enabled  to  estimate  the  advantages  of  this  theorem^  t 
jBhall  work  an  example,  first  according  to  the  method  at  present 
,m  use,  and,  secondly,  I  shall  work  me  same  smn  according  to 
my  own  method,  that  a  comparison  may  be  made.  In  this  paper 
I  shall  confine  myself  to  the  extraction  of  the  s<][uare  root,  as 
much  more  necessary  and  useful  than  the  cube,  biquadratic,  or 
^eher  powers. 

'  '    •  '       •■    Rale  at  present  in  Use,  * 

1.  ftiuige  the  quantity  according  to  the  dimensions  of  :S<^Be 
tetter^  and  set  the  root  .of  the  first  term  in  the  quotient. 
/  ^«  ^ubtmct  tliie  square  of  the  root  then  found  frpm  the  first 
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f^tttL  ttid  Mng  dt%i&  Ode  livblftttt  HMtt  in  llM  HHMMte  tfotH 

4.  MvlltiM]^  the  diviferof  ttMii  kMMMKMl  bj^  tli^  iraMi  httft  jpiA  in 
lio  xMi  lui  m  couttiiiofi 


At^ofdkig  to  this  nde,  let  ofc  iief#  estiM  tiw  aqprnM  fOlt 

4«<  +  l2«^a:+13<^x«+6aa:^+a;*C2a«+3(»jr+4:*8q.root 


4a*  +  6aj;+i:*)4aVr»+6fl.t^  +  i< 

4a*j*+6£ti:^4-^ 


0      D  0 

and  mark  the  difference : 

Rule. 

L  Arrange  the  compound  quantity  according  to  the  dimen* 
iions  of  some  letter^  and  set  the  root  of  the  ust  term  in  the 
quotient  underneath. 

2.  Multiply  the  root  hy  2,  and  divide  the  second  tenn  by  tte 
|IN)dt^  'pnckijg      quotient  under  the  eecond  tena. 

lAiltk^  the  last  qoolieBt  •fay  43y  and  divide  the  thkd  Un 
by  the  proAidb,  placing  tite  quotient  under  the  IkirA  term. 

4,  Square  the  last  quotienty  and  by  the  product  divide  the 
last  term;  if  nothing  remain,  the  square  number  is  meiMred  by 
HMr  8ijttm« MH; iktA  ibnlrfL.   Like  signs  give  ^»  ittilike dsps 

Hits  rule  latiiiswers  fbr^uadrinoniak,  pentMBtu^alSi  eM  hM^ 
titmi^;  for  by  cotthig  t>flr  thfe  mediate  tems^'Sis  may  sapsss- 
iBrem  theibBo^nng  examples.  penftahMailds  smd  hflttilunlii«f^ 
TedticM  to  qtmd&ttmddik  fo  laftfemisls  the  secenftot  iMU'tsiMi 
thiiit  b6  sqtttited.  Actofdiiig  «o this  nie,  esm^ibB^mmimmm 
ftm 


4  a*  +  12  a'  a 


+  13  a«    I  +  6  fl  0*  +  x* 

+      X*  +  0  square  root. 


Here  the  root  of  the  first  tenn'4  t^mQa^j  which  we  place  in 
the  Quotient  under,  the  first  term^:  secondly^  we  multiply  this 
foot  Dy  2,  giving  for  a  produift  +  4,a*j  by  \diich  we  divide th^ 
seeoocLterm  +I2(^v»  Hie  quotient  ^  3  tt  x  is  placed  timd^ 
the  second  t^rii*  W^li<mpa«s<iv^  the  nediate  tern  -t*  Viitj^, 
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fkuoef  witUn  crotohtl»<  aiid^  thndly,  we  mattiplv  4ie  last  q«o- 

tieat  .rf  3  a  by  2 ;  the  product  is  Sax,  by  wnich  we  divide 
the  thiid  teim  -h  6  a  or" ;  tbe  quotient  +  jr^  is  placed  under  the 
liiiTd  t«ro^^|bw|thly,  we  square  +  i»  =s  +  x*,  by  which  we 
divide  +  jt*;  nothing  remains;  therefore  the  quantity  is  truly 
measured  by  the  square  root  2  a*  +  3  a  t  +•  x^.  Mathema- 
ticians must  at  once  see  the  many  advaiitagLS  this  simple  tlieoi  em 
has  over  the  complex  one  at  jjicscdt  jii  use,  tapccially  where  the 
higher  geometr)^  is  connected  with  algebra.  We  remark  tliat  by 
the  old  method  we  are  obliged,  as  in  the  foregoing  example^  to 
employ  six  Hnes,  or  24  terms ;  in  the  other  only  two  Unes,  or 
eignt  terms ;  the  saving  in  time  and  calculation  is,  therefore, 
immense  ;  for  in  fact  we  change  compoimd  into  simple  division. 

Let  us  now  work  a  tew  sums  accordnig  to  this  method,  be-? 
ginnmg  with  a  tnnonual.    Extract  the  square  root  from 

<i*  —  4  a»  J*  +  4  j:^  -  • 

1^  —  2    a:*  +  0  square  root. 

Here  the  root  of  die  Srst  teim  o^is  which  we  place  in  the 
qnottent:  secondly,  we  sinltiply^  Uus  root  by  2,  giving  for  n 

Sroduct  +  2  a*,  by  which  we  oiiride  the  second  term  —  4  a* 
le  quotient  is     ^o^,  which  we  place  under  the  second  term: 
thirdly,  as  this  sum  is  a  trinomial^  we  square  the  last  quotient 

—  2  J?*,  giving  +  4  x*,  which,  subtracted  from  4  x*,  leaves 
nothing;  therefore  the  square  root  is  d"  —  2x^  +  0. 

.  Extract  the^square  root  from  the  following  qnadrinomU: 

tf*  -  4  a»  ^  +  8  a  6»  +  4  i* 

rt*— 2«6  —  2    6*  —  0  square  root. 

Here  the  root  of  the  first  term  a*  is  a*,  which  we  place  in  the 
qaoticnt :  secondly,  we  multiply  this  root  i;y  2,  giving  for  a 
product  2  a%  by  which  we  divide  the  second  term  —  4  a*  b;  the 
quotient  is  —  §  a  6,  which  we  place  under  the  second  term : 
thirdly,  — 2a6x2  =  —  4a6'  and  +  H  a     -i  4a6  gives 

-  2  d^foT  the  third  term.  Lastly,  —  2     x  —  2  6«  =  +  4 
which  subtracted  from  the  last  term  leaves  iiothing.  .The^ore 
Ihe  s^uareroot  is  fl«  —  2  a  6  —  2  ^«  —0. 

*  1^18  last  exauqfile  is  taken  from  the  Philosophy  of  Arithmetic, 
an  elementary  work  of  considerable  merit,  by  Mr*  John  Walker, 
hie  FdloW     Tnmty  College,  Dublin. 

Extract  the  square  root  of  the  following  pentanomial  t 

+  4  a*  r  I-     6     4r«  I  +  4  a  x«  +  -I* 
a*    2  a  7 1  I  +      ar«  «h  0  square  root 

Extract  the  square  root  from  the  following  hexanomial :  , 

^a'  l^  dn   I  I  +  *      +0  squaw  root. 

Vol.  XI.  N^'  i;       '     '  '  C 
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4-  20  j:« 


1  faflffwipg  pntaHOBMly 


-  32  X  +  64 

+    8     +    0  square  root 

+  8 


-  2  0^  +  8  2  « 
'   —  2      4"  4  x«  —  16 
-f  8  or*  —  16  X 


•+  64 


jr<  -  4     +  20^«  -  a2  X  +  64 

Should  the  operator  wish  to  save  himself  the  tedious  multipli- 
cations consequent  to  this  proof  by  invoiution,  he  may  either 
•ubstitute  a  letter  according  to  tlie  bin(Mmal  theory  of  INewtaUp 
or  he  may  use  the  following  more  simple  and  concise  method : 

Multiply  the  first  by  tlie  last  term  of  the  square  root,  and 
double  the  product:  secondly^  square  the  mediate  tenu  of  the 
root,  and  Mib tract  from  the  mediate  terms  of  the  sauare  quan- 
tity;  if  nothing  remain,  we  may  be  certain  tiie  calculation  is 
Correct.  Thus  in  this  last  example  we  multiply  the  first  term  of 
the  root  +  x«  by  the  last  term  +  8  =  +  8  t«,  which  doubled 
=  +  16  x«,  and  the  mediate  terra  —  5  r  squared  —  -f-  4  .r«, 
which  added  =  4-  20  j«  ;  subtracted,  leave  nothing.  The  ad- 
vantage of  this  method  may  be  well  illustrated  by  extractmg  the 
square  root  according  to  tlie  rule  at  present  recommended  by 
authors,  and  then  involving  the  root  Lack  again  to  the  square 
quantity,  when  it  wiU  found  that,  according  to  the  theorem 
herein  recommended,  the  evolution  and  involution  may  t)e  per- 
fonned  m  two  lines,  instead  of  12,  required  b J  the  other.  This, 
independent  of  its  simplicity  and  accuracy^  mist,  I  pretsramo,  * 
lecamxi^d  its  adoptkm. 

Extract  the  square  root  from 

c«  4-4ajj  +  4ai  +  4«M+8 

a   +  a       t  I  ^  .^ 

,  B/m  to  aaeamre  tho  mediate  tenna  +  a  r 
tod  4*  8a  (doubled  s  4  a  ^, and  4*  S^squared  ss  4  x^,  which 
iubtmetcd  from  the  medi^  terms  of  the  couapaund  quAn^ljf 
leaves  iiothiiigr  The  square  root  of  a  pentanoaual  or  a  nesoio- 
mial  never  nmnde  a  trimmiiel.  in  a  pentenoimal  the  is 
extracted  ftom  the  first,  second,  and  fourth  terms :  in  a  hexano- 
mial,  from  the  first,  second,  and  fifth  terms.  Indeed  a  peata- 
nomial  is  nodung  more  than  an  abbreviated  hexanomial. 

Eactract  the  squfffe  toot  of  the  following  l^ezanomial: 

«•      4  ^  4  J  -  ^  a  x  *  4  ffi  I  -  4  4  ;r  + 

»       +0  eqware  root. 


4  a?  4-  4  4* 
4-  24  ^  2ii  ft 
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•  Vor  thf  mediate  tenng  a  x  doubled  ^.  2.<||:4(..f||4  'ih- 
Extract  the  square  root  of  ' 

a«^8ii«6]^2a6«*fl6a«6*|-8a^  + 

For  the  mediate  temui'  +  a  x  +  ft*  b  a  wbidi  doubled 
9  2a  6%  and  —  4  aft  squired  s  Mo^ft*,  which  aobtracted 
leave  notihmg. 

Eztnu^  the  square  root.of  ^ 


—     #'  «  I  •  -   •    '  f  '4*-  *      '       •  * 

For  the  mediate  terms  a*  XJr«^+a*x*,  which  doubled 
=  2  a*  X*,  and  —  a     squared  s  +  a«       which  added 

'  ^  :     .  t    '  ♦ 

'   *  a*  _  4      ^  j  _  1(5       ^  4      j  ^  32  5  4.  64 
a*  -  2  ft      I  1-8+0 

For  ^e  mediate  terms  +  a«x— 8  =  — 8  a«,  which  doubled 
s  —  16  a*,  and  '-2ft  squared  a  4-46^.  . 

Some  mathematicians,  sensible  of  the  tediousness  by  evolu- 
tion^ have  advised  the  extraction  of  the  root^  of  the  most  simple 
terms,  comiecting  them  together  by  the  signs  +  or  — ,  as  npiay 
be  judged  most  fit,  then  involving  this  compound  root  to  the 
proper  power ;  if  it  be  the  same  with  the  given  q^a^tity,  the 
square  root  is  found  as  in  the  followjng  example  :  a'  -f  2  a  &  4- 
2ajr4-6«+2^c+c«.  Apcording  to  this  irregulair  method| 
like  sailing  without  a  compass,  the  first,  fourth,  and  sixth  temjs, 
are  siqpposed  to  give  the  squafe  root ;  whejpeas  in  reality  it  is 
extracted  from  the  first,  ^econd^  aud  fi£t^  Jt^JWi  flP^.b^ 
seen  according  to  the  following  woridng :      '     .  ' 

For  the  mediate  terms  a    c  9»  ac,  which  doulrf^d  et  4*  2 

and  ft  squared  ss  +  ft«.  . 


1 

tntt 

caRrECv  we  sqvare  ipoi 


— .  » i  w 
-2aft» 


c3l 
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For  the  mediate  terms  -f  a*  X  +  ft*  =  «•  ^•j  which  doubled 
w  2  fl*       and  —  a  b  squared  =s  4.  a«  ft«,  which  adddd  «  4*^ 
5  a*       exactly  measuring  the  mediate  quantity, 

8ir|  I  ieniam  your  obedient  Mmoftt  . 

J08BPH  Rbai>£,  M.D*« 


Article  VII. 
Lmnm  and  Froymtum.   By  Mr.  J.  Adams. 
•    (To  Br.  Tliomaoii.) 

- « 

8rotjlj>  the  following  lemmas  and  propositions  merit  a  place 
m  your  Arniah  of  PU&op^f  your  iiiaeiiiiig  ibem  iJieiein  will 
di  oblige 

Tour  humble  aenrtn^  - 


.  The  angles  made  by  ordinate s  and  tangents  at  diflerent  pointji 
ijt  a  curve  are  unec^^ual^  those  being  le&s  that  are  nearest  the 
Tertex. 

'Let  A  F  B  be  a  curve  of  continued  cur- 
vature ;  A  H,  F  G,  ordinates  to  the  ab- 
scissa B  H ;  and  let  the  tangents  A  D, 
FC,  to  any  two  points,  A,  F,  on  the  same 
side  of  the  vertex  B,  intersect  each  other 
in  the  point  and  the  tangent  B  I  in  the 
points  D  and  C. 

From  this  constraction  it  will  appear  that  the  external  angle, 
A  D  I,  is  greater  than  the  internal  angle,  ICE;  that  is,  the 
ini^e B  A k  greater  tjbaa  the  angle  C F G.  Q.j^.i>« 

Lemma  IL 

arc  of  IBl  circle  is  less  than  its  comsponding  tangent. 

With  the  radius  CA  describe  the  arc 
A  By  draw  the  tangent  A  J>,  and  ioin  CD. 

Per  mensuration  ^  C  A  x  A  jD  :d  the  ' 
area  of  the  triangle  CAD,  and  4  C  A  x 
A  B  aai  'area  of  the  sector  0  A  ^ ;  there- 
fbiey  area  of  triande  CAD:  area  of 
•ector  CAB     AD  :  A  B.   But  the  triangle  is  greater  than 

lh0  sectori  ibmfoiQ  A  D  is  gnMer  thai^  A  B;  that  is,  di» 


4'' 
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tengent  greater  than  the^  arc.  (Dr.  HuttonfH  Covnt  of  lltlk»- 
natat.  vol.     p.  39.) 

.  OthenoUe. 

By  putting  the  ladiiai  O  Am r,  fha-  m  m  a,  anidtan« 
gent  A  D  a  ^;  wt  have  ftom  Aib  iittm  of  sanM^  t  mm  4^ 

It  is  also  apparent  from  the  tables  of  natural  tangeuta  aa4 
j^bcular  arcs  to  radius  unity. 

Propaiition 

r  .i4iqf  ofvof  fiogitiiHiad  cujfyatea  i#'|wtiMa  its  porresponding 

langent. 

£et  A  B  be  an  arc  of  coatismed 
<ramtttr6y  oeneaTO  towards  the  or* 
jdjimite  A  iviiose  vertex  ia  and 
let  the  tanj^nt  at  A  meet  the  ab- 
•jfliaaa  B  B  m-P>!  • 

^  Conedve  Ibe  ourve  A  B  to  be 
divided  into  indefinitely  anaU  pop* 
tiona,  either  equal  or  unequal^  such 
as  F  G ;  through  the  pomts  F  G 
draw  H  I,  K  L,  parallel  to  E  D; 
and  let  F  N  be  a  tiingent  to  the  curv^e  at  F;  al^o  i^yf  FP 
parallel  to  A  D,  and  F  M  parallel  to  A  E.    '  '  "  '  ^ 

Now  since  F  G  is  an  indennitely  small  part  of  the  curve  A  FB, 
it  will  evidently  coincide  with  its  amilatim  circle ;  therefore  F  N 
will  be  a  tangent  of  the  circular  arc  wki(3i,  coincides  with  F  G> 
and  F  N  greater  than  F  G.  (Lemma  II.)  By  construction  F  P 
is  parallel  to  A  D ;  therefore  the  angle  DAE  is  #<|Ul4  ^ 
angle  PFM;  but  DAE  is  greater  than  NFM.  (LfflnmfliL) 
Hence  the  angle  P  F  M  is  greater  than  the  angle  NFM,  and 
consequently  F  P  greater  than  F  N.  It  has  been  shown  that 
F  N  is  greater  thanT  much  nu>re,  then^  is  F  or  its  e<|;Qal 
I L,  greater  than  F  G. 

In  like  manner  it  may  be  proved  that  each  of  the  increments 
of  A  D  is  ^eater  than  its  corresponding  arc  ;  therefore  the  sum 
of  all  the  mcrenients  of  A  D  is  greater  than  the  sum  of  all  the 
increments  of  A  !P  B ;  that  Up  the  tangent  A  D  is  greater  than 
thearcAFB.  ,      r.  i 


'  J." 


*  To  the  curve  AB  continued,  draw  the  tanorent  DR,  ond  jdfa 
A  R.^  We  then  have,  according  to  the  proposition,  the  tangent 
R  D  greater  than  the  arc  R  B.    Hence  it  follows  that  the  sumdf 

the.  taogjenls  AJD  imd  ft  D  as  greater  Ihaa  the  curve  A  B  R. 
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Propadtion  II.' 

The  ultimate  ratio  of  tlie  arc  ACB,  choid  AB^  and  tangisiit 
A  Dy  is  that  of  equalify, 

'  ii^  A  0  B  ba  Any  paii  of  the  ^m^r^'F  .  .i  r^ 

AB-  ki  dmdy  aim  AD  a  tiuogcnt  at  At 
tiuroogh  tiie  point  B  draw  the  strai^t  line 
D  and  kt  A  E  be  at  right  angles  theietd. 
|h«ii  Hght  angled.,  imagbi  A£Br 

AED,  we  have 

AD*<-  (DB-f  BE)*a  AB»-BE*.*. 
AD«-  AB*  B  (DBif  2  $]g).B  B  m 
(pE+EB)DB.  ^  ^ 

the  point  A,  and  let  BE  be  always  paraDel  to  its  original  poith. 
tion;  on  tins  supposition,  1)B,  vtit  sttbtCtts^  of  the  an^le  of 
contact,  would  be  continuattj  diminished ;  and  if  the  point  'B 
actually  coincided  with  the  point  A,  DB  would  vanish,  and 


AD 


then  AD*-**  A  B*  i«  zero;  therefore  m^^tsityt  ttnH 
of  iMio  of  AB  to  AB,  , 

.  But  the  arc  A  C  B  being  ^way«  vritliin  jUiCi  tdingto  A  B  D| 
we  may  therefore  conclude  i  forUari  that  '"XIS"  ^ 

fiance  ^e  idtuniiie  tftioi  oif  tlie  «ro^  ckord|  W.tlngent,  ii»  th4 
ffunnaJitVi 

tlie  otdinate  B  H  will  at  last  be  equal  t6  the  vaniAin^  affe 
aCB;  b^ause  if  thfe  parallelogtam  AHBB  b^  ^Mimpietei!^ 
4}iitntl{Uw«iysbeequalto AD«  . 


■«  » 


•l      .   .      *   i     '     .J      •  ■  /       '  .  ,  •      .  .J 

■■  'Y 

,  Article  VIIl.    •  • .        .  ?  I 

*        -  •  • 

(to  the  EditorsO : 


.  '  '  »  f  '  V*  • 

■ »  V. 


^Shoplp  jm  deem  the  -KStmit^  remarks  on  the  various  uses 
^ibssegtatawjMthjrof  a  place  in  your  Ammhy  they  areTery 
Bmu  at  jfoiv  ser^^  and  i  shall  be  glad  to  contribute,  ftoia 
ifss^  to         towards  the  success  of  your  work* 

1  ttBy  Oentleift^^  your  veiy  obedient  servant,  t 

Thos.  Gill, 
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On  various  Uses  of  the  ^eptaria, 

the  septaria,  ludtu  Helmontii,  at  lMm-6toiie^  k  usaally  fbimd 
•ficompanyine  the  London  clay,  in  nodules  cf  different  fomii 
Midmsea,  and  it  cif  a  pale  jeDov  €olovr«  It  ie  pmevred  en  Ae 
banks  of  the  Thames  at  low  water,  in  Ae  island  of  Shepey,  and 
in  Tarious  otberplaces ;  but  the  best,  I  beUeve,  is  found  on  Jthe 
estate  of  Lord  MnlgraTei  near  Whitby^  and  at  a  distance  fSrom 
the  sea  shore,  i?vhere  it  has  not  been  iinptegnated  wiA  the  mM; 
water.  This  h  employed  for  Roman  cement,  after  being  cafcined 
to  an  oGve-brown  colour,  and  sroaod  to  powder:  it  do^  not 
effloresce,  as  is  too  commonly  ute  case  with  such  as  has  been 
obtained  from  the  sea  shore ;  and  if  it  be  mixed  up  for  use  with 
water  containinp^  a  dilute  solution  of  sulphate  of  iron,  it  will  be- 
come veiy  considerably  harder,  and  more  durable.  This,  I  be- 
here,  is  nearly  the  only  use  it  has  liitherto  been  put  to  in  thia 
country  ;  but  it  is  capable  of  bern^  employed  in  a  vaiicty  of  other 
ways,  with  very  considerable  advantage ;  and,  particularly  iu  Jine 
casting,  of  gola,  sih^er,  or  molu,  &c.  where  it  forms  a  most  excel- 
lent Jacing,  after  being  slightly  calcined  tiD  it  is  of  a  red  colour 
and  then  nnely  powdered  ;  in  this  state  it  lines  the  moulds  when 
it  is  sifted  over  tiiem^  and  the  impression  of  the  patterns  or  models 
is  again  taken  upon  it  with  an  exceedmgly  smooth  coating:  it 
never  burns  through  by  the  heat  of  the  melted  metal,  and  oives 
an  extraordinary  degTee  of  sharpness  to  the  casts.  Indeed,  I 
have  no  doubt  that  by  the  use  of  it  minute  casts  in  iron  may  be 
made  from  cameos,  8cc.  equally  perfect  with  those  lately  brought 
into  this  countiT  from  Germany,  and  which  are  so  deservedly 
admired,  it  will  also  be  found  usefiii  in  taking  impressions  of 
gems  in  glass,  in  the  manner  of  Tassie,  when  used  instead  of 
Trgpoli;  which  earth  it  also  very  much  resembles  in  its  property 
of  polishing  gold,  silver,  ivory,  varnished  wares,  &.c. ;  after  being 
calcined  to  an  olive-brown  colour  and  levigated,  and  then  either 
fbeiy  sifted,  or,  which  is  better,  washed  over,  letting  it  remain 
suspended  in  tiie  water  for  half  a  mimite ;  when  it  will  be  found 
to  give  a  beautiftJ  blaok  lustre  to  articles  of  gold  or  silver,  by 
robbing  them  with  a  httle  of  it,  applied  ufon  the  palm  of  thd 
hand,  or  the  smooth  side  of  leather;  and  indeed  it  forms  an 
exceieiit  ptate  poWder  for  domestic  use. ' 

These  are  oiuy  a  few  of  the  many  uses  the  septaria  has  been 

Etb ;  but  enough^.  I  should  presume,  are  pointed  out,  to  call 
attention  of  votlr  Headers  to  this  valuable  production,  and  (Qt 
its  mdr^  etteoaiVe  employment  in  the  art^  of  wi^  countg^. 
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A&Tl€Llb  IXr 

Ch^th$  Blovhpipe:  Jrom  a  Treatise  on  the  Bhuhfife  kjfJLsmsior 

Gahn,  of  FaUun. 

The  substance  to  be  submitted  to  the  action  of  the  blow-pipe 
must  be  placed  on  a  piece  of  charcoal,  or  in  a  small  spoon  of 
•  platina»  gold,  or  silver ;  or,  according  to  Saussure,  a  plate  of 
cyanite  may  sometimes  be  used.  Charcoal  from  the  pme  is  to 
\)e  preferred,  which  should  be  well  ignited  and  dried,  that  it  may 
not  crack*  The  sides,  and  not  the  ends,  of  the  fibres  must  00 
used;  otherwise  the  substance  to  be  fused  spreads  about,  and  a 
round  bead  will  not  be  formed.  A  small  hole  is  to  be  made  in. 
the  charcoal,  which  is  best  done  by  a  sUp  of  plate  iron  bent 
longitadinally.  Into  this  hole  the  substance  to  be  examined 
must  be  put  m  very  smaO  quantity ;  if  a  very  intense  heat  is  to  be 
used,  it  should  not  exceed  the  size  of  half  a  peppercorn. 

The  metaUic  spoons  are  used  when  the  substance  to  be  eza^ 
mined  is  intended  to  be  exposed  to  the  action  of  heat  only,  and 
might  undergo  some  change  by  immediate  contact  with  tha 
charcoal.  When  the  spoon  is  used,  the  flame  of  the  blow-pipe 
should  be  directed  to  that  part  of  it  which  contains  the  substance 
und^r  ezainination,  and  not  be  immediately  appUed  to  the  sub^^ 
stance  itself.'  The  handle  of  the  spoon  may  be  inserted  into,  a 
piece  of  charcoal;  and  if  a  very  intense  heat  is  required,  the 
Dowl  of  the  spoon  may  be  adapted  to  a  hole  in  the  charcoal. 
Small  portions  may  be  taken  up  by  platina  forceps.  Salts'  and 
TolatHe  substances  are  to'be  heatea  in  a  ^ass  tube  dosed  at  one 
end,  and  enlarged  according  to  circumstances,  so  as  to.  form,  ft 
sniaQ  matrass.  # 
.  When  the  alteration  which  the  substance  undergoes  by  the 
mere  action  of  heat  has  been  observed,  it  will  be  necessary  to 
e;Kaniine  what  further  change  takes  place  when  it  is  melted  with 
tariouB  ^fluxes,  and  how  &  it  is  citable  of  reduction  to  the 
metallic  state.      '  /  !.    ,  *f 

These  fluxes  are,      '        *  '  ' 

1 .  Microcosmic  salt  J  a  compooud  of  piiosphQric  aci4,  soda, 
and  ammonia.  '  *  ' 

^  2.  Subcarbonate  of  soda,  wliich  must  be  free  from  all  impu- 
rity, and  especially  from  sulphuric  acid,  as  this  will  be  decom- 
posed, and  sulphuret  of  soda  will  be  formed,  which  will  dib^iulve 
the  metals  we  wish  to  reduce,  and  produce  a  bead  of  coloured 
glass  with  substances  that  would  othenvise  give  a  colourless  one. 
3.  Borax,  which  should  be  first  freed  from  its  water  of  crys* 

tallization.  , 

These  are  kept  powdered  in  small  flasks ;  and  when  used  a 
sufficient  q^uantity  may  be  taken  up  by  the  moistened  point  of  a 
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biiie :  the  moistiire' causes  tiie  pttrtixdes  to  cAa^  tndiwctente 
Adr  beiiig  bkiwntmyidien  placed  oallie'Gii^  Ttefluz 
must  thenlbe  mdted  to  a  clear  bead^  and  the  sahatanoe  to  be 
exainined  placed  upoa  it.   It  is  then  to  be  sabmitted  to  the 

action,  fifst  of  the  ext«riory  and  afterwards  of  the  interior  flame, 
and  the  following  circumstances  to  be  carefrally  observed : 

1 .  Whether  the  substance  is  dissolved ;  and,  if  so, 

2.  Whether  with  or  without  effervescence,  which  would  be 
occasioned  by  the  Ijbcration  of  carbonic  aciU,  suipiiuiuub  acid^ 
oxygen,  gaseous  oxide  of  carbon,  (Xc. 

3.  The  transparency  and  colour  of  the  gla^js  vviiiie  cooliug. 

4.  The  same  circurnbtances  after  coohng. 

5.  The  nature  of  the  glass  formed  by  the  exterior  ilaiae,  and 

6.  By  the  interior  flame. 

7.  The  various  relations  to  each  of  the  fluxes. 

'It  mnst  bo  observed  tiiat  soda  will  not  form  a  bead  on  char- 
coal, but  with  a  certain  degree  of  lu  at  wili  be  absorbed.  When, 
therefore,  a  substance  is  to  be  fused  with  soda,  this  Huv  must  be 
added  in  very  smaJl  quantities,  and  a  very  moderate  heat  used  at 
first,  by  which  means  a  combination  will  take  place,  and  the 
soda  will  not  be  absorbed.  If  too  large  a  quantity  of  soda  has 
been  added  at  first,  and  it  has  consequently  been  absorbed,  a 
more  intense  heat  will  cause  it  to  return  to  the  surface  of  the 
charcoal,  and  it  will  then  enter  into  combination. 

Some  minerals  combine  readily  with  only  very  small  portions 
of  soda,  but  melt  with  difficulty  if  more  be  added,  and  are  ab- 
solutely infusible  with  a  larger  (juantity :  and  when  the  substance 
has  no  i^lnity  for  this  &ax,  itis  absorbed  by  the  charcoal^  and 
jfio  combinalioii  ensues.  . 

When  the  mineral  or  die  soda  contains  sulphur  or  sulphuric- 
acid,  the  glass  acq^uires  a  deep  yjdlow  colour,  which  by  tho 
light  of  a  lamp  appears  red,*  and  as  if  produced  by  copp^« 

If  the  glass  bead  becomes  opaque  as  it  coolS|  so  as  to  render 
the  ccdour  indistinct,  it  should  oe  broken,  and  apart  of  it  mixed 
witii  more  of  the  flux,  until  the  coLom  becomes  more  pure  and 
distinct.  To  render  ihe  colour  more  perceptible,  the  bead  may 
be  either  compressed  before  it  oool%  or  drawn  out  to  a  thread. 

When  it  is  mtended  to  oxidate  more  highly  a  metalhc  oxide 
contained  in  a  nitrified  compound  wilii  any  of  the  fluxes,  the 
glass  is  first  heated  by  a  strong  flame,  and  when  melted  is  to  b^ 
gradually  witfadiawn  ftoin  the' point  of  iSie'blue  flbme.  This 
operation  may  be  repeated  several  times,  peirmitting  the  glass 
sbmethnes  to  .  cod,  imd  using  a  jet  of  large  aperture  ^tb  the 
Mow-pipe. 

:  Thb  tkhietbk  bt  mfetals  is  eflfeeted  in  the  followiQg.  jaani^er: 
The  glass  bead,  formed  after  the  manner  already  pointed  oqt,  is 
to  be  kept  in  a  state  ,  of  fusion  on  the  diarcoal  as  long^as  it^M- 

mains  on  the  surface,  and  is  not  absorbed,  that  the  metailiti 
parUdleb  may  collect  themselve^i  iiito  u.  globule.   It  is  th^n  to  bt 
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fared  mflltadUiiicHiil  quantity  efaoda,  wliidi  tPfrfflbettbaoilMl 
bjtiie  chaicod,  end  the  spot  ifkim the  abeorption  fa«i  tdDsil 
fkoe  ii  to  be  atroii^ly  i^ted  liy  a  tube  with  a  small  tpertm. 
Bjr  <kmlhmBig  Ilut  ig^tion^  the  portion  of  wetnl  which  ifaa  not 
previously  famctdwyi now  he  biewht  to  a Hi0ti^  elate;  ani 
the  process  may  be  aflnated  by  phcing  ttie  bead  ia  a  smoky 
flame,  so  as  to  cover  it  with  eoot  that  is  neteunly  blown  off!  ■ 

The  greatest  part  of  the  beads  whidi  contain  metals  are  fre^ 
quently  covered  with  a  metaUic  splendour,  which  is  most  easily 
produced  by  a  gentle,  fluttering,  smoky  flame,  when  the  more 
intense  heat  has  ceased.  Witli  a  moderate  heat  the  metallic 
suriace  remaiiis> ;  and  Ijy  a  little  practice  it  may  generally  be 
known  whether  the  substance  under  examination  contains  a 
metal  or  not.  But  it  must  be  observed  that  the  glass  of  borax 
sometimes  assumes  externally  a  metaUic  splendour. 

When  the  charcoal  is  cold,  that  part  impregnated  with  the 
fused  mass  should  be  taken  out  witn  a  knife,  and  ground  with 
distilled  water  in  a  crystal,  or,  what  is  mucii  better,  an  agate 
mortar.  The  soda  will  be  dissolved ;  tlie  charcoal  will  float,  and 
may  be  poured  off ;  and  the  metaUic  particles  will  remain  in  the 
water,  and  may  be  examined*  In  this  manner  most  of  the  metals 
may  be  rednoed. 

Melations  of  the  Earths  and  Metals  OsMet  before  the  Biovhpife* 

I.  THE  EAKTHS. 

Barytes,  when  containing  water,  melts  and  spreads  on  the 
eharcoal.  Combined  with  sulphuric  acid,  it  is  converted,  m  the 
interior  flame,  into  a  sulphuret,  and  is  absorbed  by  the  charcoali 
with  eifervescence,  whi<^  c^tinaes  as  long  as  it  is  c&poaed  to 
lha  tM^tion  of  the  instrument. 

Strontites,  If  combined  with  oarbooicaeidli  and  hdd  in  sio^U 
Ain  plol^  with  platina  forceps  m  the  mterior  flame,  the  carbonic 
-  add  IS  driven  off;  and  on  theside  of  the  plate  farthestfiom  tha 
Isaop  a  tad  ^me  ie  seen  sometimes  edged  withj^een,  aad 
acarcely  perceptible  but  by  the  flame  of  a  lamp.  Sulphate  of 
strontites  is  reduced  in  the  interior  flame  to  a  sulphuret.  Dia* 
SohfO  this  in  a  drop  of  muriatic  acid,  add  a  drop  of  ^eohok^  tad 
dip  a  smafi  hit  or  stick  m  the  sohitiui;  it  will  bum  vAA  atea 
lad  flame.  ' 

lime.  The  earbonate  is  aasilT'iendaffd  aanstiehy  haal}  it 
aiNilvea  h«at  on  -being  moiilsnea^  and  is  afterwaida  iate^la 
hafere  the  Uow-pipe^  fhe  suipbale  as  assily  redaced  to  aidk 
phuret,  and  possesses^  besides,  the  property  of  combinnxg  wMl 
taoratainodeiatehea^  famnBigaciearg^iss.  Ibeteaaditaild 
beifttheriA€Kceas, 

Xsmeria  prodhwes,  &e  Ae  stmil^ 
hi  the  lltiBe  of  the  hkiw^pipe.  A  drop  of  solutba  of  oohih  hmmg 
tdded  tok|  and  it  being  th^  dried  aad  stroi^y  %iitcd,  a  fain( 
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siddipkedcmr  like  Qmk  »  nmdiiowiy  whjdiyhommi  wMmrif 
^WUb  the  light  of  e  lamp.  And  magnesia  may  by*  tfattl 
IBooiii  m  deteotod  in  compoiitid  bodiea,  if  th^donot  contain 
lath  itataBiiO  aocdtar,  or  apfopoctioactf  ahwnina  ezoeeding 
aaagn^ria  Bom  infeigiw  a>  to  the  ^fmal&bf  of  tiie  magneain 
aianr  Ibe  dtmim  ftom  Ilia  inteoiitorof  tha  eolomr  pffodnoedw 
Ai  tiiaaa  tfkaMfla  eutbs,  mma  pttie,  are  raadily  luaiUe  i|i 


mMMnee;  bai(w  [Adding  a  furtliar  quantity 
§ laas  becomtn  opaque. 

Alumina  combines  more  akrady  with  like  finxea  than  the  pre- 
nediiig  earths  do,  and  forms  a  clear  glass,  which  doea  not  be^* 
eome  opaque.  But  the  most  striking  character  of  alumina  is  the 
blight  blue  colour  it  acquires  from  the  addition  of  a  drop  of 
nitrate  of  cobalt,  after  having  been  dried  and  ignited  for  some 
timfe.  And  its  presence  may  be  detected  in  this  manner  in  cum- 
pound  minerals  where  tiie  metallic  subj^tances  aie  not  ni  great 
proportion,  or  the  quantity  of  magnesia  large.  Alumina  luajf 
be  thus  detected  in  the  a^almatohte. 

m 

II.  THE  MBtALLIC  OXinBS,  ,  . 

Anmk  fli^s  off  accompanied  by  its  characteristic  smell,  t*- 
sembling  garlic.  When  larger  pieces  of  white  arsenic  are  heated 
on  a  piece  of  ignited  charcoal,  no  smell  is  perceived.  To  produce 
this  efiect  the  white  oxide  mugt  be  reduced,  by  bein^  mixed 
with  powdered  charcoal.  If  arsemc  is  held  in  solution,  it  may 
be  discovered  by  dipping  into  the  solution  a  piece  of  pure  and 
wdl^Mimed  ollarcoal,  whieb  .»  atierwarda  to  be  dried  and 

Ohrom.  Its  gn*en  oxide,  the  form  m  which  it  mf^st  com- 
l&oniy  occttTs,  and  to  which  it  is  reduced  by  heatino  in  the 
iMilttOki  iir,  exhibits  tlie  following  properties :  it  is  fusiblr  with 
microsmic  salt,  in  the  irtterior  flame,  mto  a  glass  vs  h  ich  at  the 
llMtttit  of  its  i^moval  frcm  1^  fiame  k  of  a  violet  huc^  appixxtch« 
teg  m^lre  to  tbte  datk  Mne  or  ted>  acoording  to  the  proportion  of 
Chrome.  After  coblcag  the  glass  Is  bluisli  green,  bat  less  blue 
thitn  ^'^aopp^  gMi.  In  the  er^enor  dame  the  colour  becomev 
brtgfatei;  ^t(A  lesa  Mae,  iten  the  former.  With  hoNnc  il  forms  a 
bright yelknrallit  yellowed  gtoss  in  tha  ^Mmwr  teae ;  and  in 
lite  Merfof  Itette  tMl  becomes  darker  and  gveener,  or  bliiinb> 
fiMti.  TIteiMductienivMisodnhm  not  been  examined. 

WM^bdit  A^dinlMi  by  itself  npon  Ae  cKarcoal  with  ebutt* 
Von,  imd  4g  etebAad*  In  a  platina  spoon  it  ifnnfeB  white  fumes, 
wd  is  f^daaaid  in  'die  Mmor  flame  to  molybdous  acid,  wbick  m 
Maft ;  but  in  tiie  exMi^r  Hmt  it  is  mSai  oxidttted,  nnd  beoomes 
nMte.  ^With  mblMMmic  mU^  in  the  ts^mor  flame,  n  amail 
flMMton  oFUmJ  ntnd  ghr«i%  gr^  gtas,  which  by  gradual 
ndditiona  of  the  afcid  paitecs  Airough  yeBow^rfcn  to  ieddiBli» 
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iNNMnmh,  Mid  Ixp^iatMsoomBf  with  a  slight  tiogie.'of  green.  In 
ibe  iMwiop  jl^m^  the  ^sokwir  passes  iinm  yellow-gieen^  limMigli 
yellow-browB  and  brown-red,  to  black ;  and  if  Ike  pr<^iriioa  of 
Msid  bt^  large>  it  acquires  a  metallic  hutie^  Ura  the  sfulphucet, 
^fhiefa  aoinetimes  lemaiiia  aAef  the  ^ass  baa  cooiad.  JAdybdie 
acid  18  .but  littie  diaadTed  by  bwm.  la  tha  exterior  flame  iim 
l^aaa  aequirea  %  grey-yellow  oobur.  In  the  inierim^  flame  a 
quantity  of  blaiek  partidea  is  precipitated  from  the  dear  ^MV^ 
Mdfeaveait  almost  colourieaa  when  the  quantity  of  mdyMwomi 
is  small,  and  blackiah  when,  the  proporqoa  is  laijgw.  If  to  • 
glass  fiirned  of  this  «ctd  anid  mierocosmio  saltahtlle  boiaz  be 
4Midedy  and  the  mixture  fused  in  the  exterior  flame,  the  eofcwig 
heconiea  instantly  reddiah-brown;  in  the  mfartcr  flame  die  Unck 
paiticles  are  also  separated,  but  in  smaller  ooaatity.  By  Iob0 
continued  li^at  the  odour  of  the  ^aas  is  cbminislied,  itnd  it 
appears  yellower  by  the  liffht  of  a  lamp  than  by  day-hght.  .Tfaie 
aoid  is  not  reduced  by  soda  in  the  interior  flame. 

Tungstic  Acid  becomes  upon  the  charcoal  at  first  brownisfe- 
yellow,  is  then,  reduced  to .  a  brown  oxide,  and  lastly  becomea 
black  without  melting  or  smoking.  With  microcosmic  salt  it 
forms  in  the  iw/erior  flame  a  pure  blue  p^lass,  without  any  violet 
tin^e  ;  in  the  ear^enor  flame  this  colour  disappearSy  and  reappears 
again  in  the  interior.  With  burax,  in  the  internal  flame,  and  in 
small  proportion^  it  forms  a  colourless  glass,  which,  by  increasing 
the  proportion  of  the  acid,  becomes  dirty-grey,  and  tliea 
reddish.  By  long  exposure  to  the  external  flame  it  becomes 
transparent,  but  m  it  cools  it  becomes  muddy,  whitibh,  and 
:changeable  into  red  when  seen  by  day-light.   It  is  not  reduced. 

Oxide  of  Tantalum  undero^oes  no  chanffe  by  itself,  but  is 
.readily  iubcd  with  microco^jnic  mlt  and  with  boraXy  into  a  clear 
colourless  glass,  from  which  the  oxide  may  be  precipitated  by 
heatmg  and  coohng  it  alternately.    The  glass  then  become 
opaque,  and  the  oxide  is  not  reduced. 

Oxide  of  Titanium  becomes  yellowish  when  ignited  in  a  spoon, 
'and  upon  charcoal  dark  brown.    With  microcosj/uc  salt  it  gives 
in  the  interior  flame  a  fine  violet-coloured  glass  with  more  of 
blue  than  that  from  manganese.     In  the  exierior  flame  this 
colour  disappears.    With  borax  it  gives  a  dirty  hyacinth  colour. 
.Its  combinations  with  soda  have  not  been  examined. 

Oxide  of  Cerium  becomes  red-brown  when  igmted.  When  the 
proportion  is  small  it  tonns  with  the  fluxes  a  clear  colourless 
.glass,  which  by  increasing  tlie  proportion  of  oxide  becomes 

Jrellowish-green  while  hot.  With  microcosmic  salty  if  heated  a 
.  ong  time  in  the  internal  Hame,  it  gives  a  clear  colourless  glass. 
With  borax,  under  sinular  circumstances,  it  gives  a  faint 
yellow-green  giUss  while,  warm,  but  is  odourless  when  cdd. 
Exposed  again  for  soma  time  to  the  external  flame,,  it  becomes 
reddMh<-yeU9N>' Wibioh;^^  Ut^9 
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tnmBparent  beadB  of  tSe  eompound  with  ]mat)00Biiiie  salt  and 
with  borax  be  fused  together^  the  triple  compound  becomea 
opaque  and  while.   Flies  off  by  reduction?  ' 

Oxide  of  Uranium,   *The  yellow  oxide  by  ignition  becomes 

freen  or  greenish-brown.  With  microcosmic  salt  in  the  mterior 
ame  it  forms  a  clear  yellow  glass,  the  colour  of  which  becomes 
more  intense  when  cold.  If  lon^i;  exposed  to  the  ex  tenor  tiame, 
and  frequently  cooled,  it  gives  a  pale,  yellowish,  red-browii 
^ass,  whicii  becomes  greenish  as  it  cools.  With  borax  in  the 
interior  iiaiiie  a  clear,  colourless,  or  faintly-green  glass,  is 
formed,  containing  black  j^articles,  wliich  appear  to  be  the 
metal  in  its  lowest  state  of  oxidation.  In  the  exterior  flame  this 
black  matter  is  dissolved  if  the  cjuantily  be  not  too  great,  and 
the  s^lass  becomes  bright  yellowish-gieen,  and  after  further 
oxidation  yellowish-brown.  If  brought  again  into  the  inteiior 
flame,  the  colour  gradu^Uiy  changes  to  irreen,  and  the  black 
Dintter  is  again  precipitated,  but  no  further  reduction  takes 
place. 

Oxide  of  Ma/nj^aifese  <rive8  with  microcosmtc  salt  in  the  exterior 
flame  a  fine  amethyst  colour,  which  disapjn  ars  in  tlie  itUerioT 
flame*    With  borax  it  gives  a  yellowish  hyacnith-red  glass. 

When  the  man^aiiL'se  from  its  coiuhiuation  with  iron,  or  any 
Other  cause,  does  not  produce  a  sufficiently  intense  colour  in  the 
glass^  a  little  rntre  may  be  added  to  it  while  in  a  state  of  fusion, 
aiid  the  glass  then  becomes  dark-violet  while  hot,  and  rcddish- 
Tiolet  when  cool :  is  not  reduced. 

Oxide  of  Tellurium,  when  gently  heated,  becomes  first 
yellow,  then  light-red,  and  afterwards  black.  It  melts  and  is 
absorbed  by  the  charcoal*  and  is  reduced  with  a  shght  detona- 
tion, a  greenish  flame,  and  a  smell  of  horse-radish.  Microcasmic 
tah  dissolves  it  without  being  coloured. 

Oxide  of  Antimom  is  partly  reduced  in  the  exterior  flame,  and 
apreads  a  white  smoke  on  the  charcoal*  In  the  interior  flame  it 
18  r^dily  reduced  by  itself,  and  with  soda.  With  microcosmic 
Mit  and  with  borax  it  forms  a  fayacinUi-coloured  ^lass.  Metallic 
antimony,  when  ignited  on  charcoal,  and  remainmg  untouched^ 
becomes  covered  with  radiating  acicular  crystals  of  white  oxide. 
Sulphuret  of  antimony  meUs  on  charcoal,  and  is  ab80ii>ed. 

Oxide  of  Bismuth  melta  readily  in  a  spoon  to  a  brown  glass, 
iriueh  becomes  brighter  as  it  cods.  With  nttctocosintc  salt  it 
9mm  a  grey-yellow  glasB,  which'Joees  itift  transjparency,  and 
becomes  pale,  when  cool.  Add  a  further  proportion  of  oxide, 
and  it  becomes  opaque.  With  hwrax.  it  mnis  a  grey  glass. 
w)ik]i  decrepitates  m  die  interior  flame,  and  the  metafis  reduced 
aod'^vplslifiaed.  Itis  most  readily  reduced  by  itMlf  on  charcoal: 

fixide  cf  jSme  becomes  yeOow  when  heated,  bdt  whitens  as  it 
eoob.  A  andl  proportion  forms  with  irttefMspmie  soft  And  with 
tma  %  clear  dass^  which'  becomes  opaque  on  faH^reasing  thd 
qiuuatity  of  oxide.  A  drop  of  nitrate  of  cobdt  being  added  to 
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the  oxide,  and  dried  and  ignited,  it  becomes  green*  With  sodu 
in  the  interior  flame  it  is  reduced,  and  burns  with  its  charac- 
teristic flame,  depositing  its  oxide  upon  the  charcoal.  By  tlu;i 
process  zinc  may  be  easily  detected  even  in  th€  automolite, 
iVIixed  with  oxide  of  copper,  and  reduced,  the  zinc  will  be  fix^d^ 
and  l^ra&s  be  obtained.  But  one  of  the  most  unequivocal  ck^ 
racters  of  the  oxide  of  zinc  is  to  dissolve  it  in  vinegar,  evaporate 
the  solution  ^to  dryness,  and  expose  it  the  ^ame  ojf  a  U^9^f 
Y^hen  it  will  burn  with  its  peculiar  flame. 

Oxide  of  Iron  j>ioduces  with  microcosmic  salt  or  borax  in  the 
exterior  flame,  wlien  cold,  a  yellowish  glass,  which  is  blood-r^d 
while  hot.  The  protoxide  forms  with  these  fluxes  a  green  glass, 
which  by  increasing  the  proportion  of  the  metal  passes  through 
bottle-green  to  black  and  opaque.  The  glass  irom  the  oxlda 
becomes  green  in  the  interior  flame,  and  is  reduced  to  protoxide^ 
aad  becomes  attractable  by  the  magnet.  When  placed  on  tli^ 
wick  of  a  caadle,  it  bums  with  th^  mm^  pepuliar 

iron. 

Oxide  of  Cobalt  becomes  black  in  the  exterior,  aad  grey  in 
the  interior  flame.  A  small  proportion  forms  with  microcQsmin 
salt  and  with  borax  a  blue  glass,  that  with  borai:  being  tht 
deepest.  By  transmitted  light  the  glass  is  reddish^  Sy  iartber 
additions  of  the  oxide  it  passes  through  dark  blue  to  bla^kv-^Xhei 
metal  may  be  precipitaited  bom  the  dark  blue  glass  by  iasertipg  % 
steel  wire  into  the  mass  while  in  fiaaioo.  It  la  jpaalleable  Sxe 
oxide  has  been  free  from  arsenic,  and  may  be  eoUeoled  by  tbft 
magnet^  and  is  distinguished  from  iron  by  tbtt  absence  ot  nfsj 
crackling  sound  when  placed  on  the  wicjc  of  a  oejQidle. 

Oxide  cf  Nickel  becomes  black  at  the  extremity  of  the  e^ft* 
te7'ior  flame,  and  in  the  iwtermr  greemsh-grejT*  It  is  dissolvirt 
readily,  and  in  large  quantity,  by  micrw:(km$fi  tfiU.  The Jghiss, 
while  noti  is  a  dirty  dark  red,  whiph  beeoi^es  pdW  indyeltowish 
as  it  cools.  After  the  glass  has  cooled,  it  requires  a  large  ad4j«* 
tion  of  the  oxide  to  produce  a  distinet  change  of  eidoijir.  U  ia 
nearly  the  same  in  the  exterior  ojui  intemr  flame^  hm»g  «%btJy 
reddish  in  the  lattJer.  Nitre  added  tp  €he  bead  makes  H  j^ot^ 
and  it  becomes  red-brown  at  first,  aod  afl^waidi  pafc^t  ft  i» 
easily  fusible  with  borax ^  and  the  cptour  resfscoUss  the  pic^ceding* 
When  this  glass  is  long  exposed  to  a  hijg^  deeree  ef  beat  in  the 
interior  flame,  it  passes  nrom  Teddlsh  to  blaekiab  ^^nd  opake; 
then  blackish  erev,  and  tuandui^ent^  then  paler  r&ddi^-grey^ 
and  dearer ;  and,  lastly,  transparent ;  ajoid  the  ^letal  is  precipJU 
fated  in  small  wte  metallic  gk>bide8.  The  red  colour  ^eeiTUi 
here  to  be  produced  by  the  entire  fusion  cwr  solution  of  the  oxide, 
the  black  by  incipient  reduction,  and  the  grey  by  the  minute 
.  metallic  particles  before  they  combing  aud  fomi  small  globules. 
When  a  little  soda  is  added  to  the  glass  forxued  with  borax,  the 
reduction  is  more  easily  effected^  jgxd  the  metal  collects  itself 
into  one  sjuagk.g;lgbuk..  Wi^  ti^  O^^^e  c^^y^fM^^^^Fi  ^ 

•  3  "  ' 
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^lass  retains  ita  Qsm  oAowc  wiui^'  hot^  .but  MiHpiftl'tbit  ot  tilt 
irpn  as  it  cools. 

Oxiijfe  of  Tin  in  form  of  hydrate,  and  in  ita  highest  degm  of 
purity,  becomes  yellow  when  heated,  then  red,  and  when  ap- 
proaching to  ignition  Uack.  If  iron  or  lead  \m  l^cml  walb'l^ 
the  colour  is  <uiilL4>rowii  when  heated*  'Iheae  odoMfs  become 
yellowish  as  the  substance  cook,  UpooL  ^arcoal,  in  the  interior 
flame  it  beocHoes  and^  contini]£$  while :  endi  if  onsinally  while 
end  free  from  water,  it  undergoes  no  change  of  cou>ur  by  heat- 
ing. It  is  very  easily  reduced  without  addition,  but  the  rednctiQa 
19  promoted  by  addmg  a  drop  of  fohition  of  soda  or  potash*  . 

Qmde  of  Lead  mejis»  and  is  verjr  quickly  reduced,  either  wilb» 
out  any  eaditiooi  .e^ivhen  fus^  with  micxocosmicsalk  or  bomx* 
The  glass  not  reduced  is  black. 

OaAie  of  C/m^er  is  not  aUered  b;f  the  exterior  6eine^  but  be* 
eoiaee  jwotopde  in  the  interior*  With  both  microeotmie  soft  aoA 
ifiirasp  it£>nD9  ||.y^Uow-gre1e^  g\m9i  while  hot,  but  which  becomee 
l^e-f^en  ee  it  oools.  When  strongly  heated  m  the  intenot 
i«m  it  itf  criORir,  aad  Ifthequan* 
^afC  efld4e¥»  so  wall  that  tb^  green  colour  is  not  perceptible, 
iti^  pre^^ce  may  be  dejteoted  by  the  addition  of  a  iitue  tiot 
which  occasions  a  reduction  of  the  oxide  to  pFotoxide»  and  pro*- 
ditces  aaa  opaque,  red  glass*  If  the  oxide  Imb  been  fused  with 
borax,  this  colour  is  longer  preserved ;  but  if  with  microcosmic 
salt,  it  sooe  disappears  by  a  continuance  of  heat. 

The  copper  may  also  be  precipitated  upon  iron,  but  the  glass 
must  be  firbt  saturated  witli  iron.  Alkaii^js  or  lime  promote  this 
precipitation.  It  the  glass  containing  copper  be  exposed  to  a 
Siaoky  flame,  the  copper  is  superficially  reduced,  aiid  the  glass 
covered  while  hot  wilh  an  iridescent  pellicle,  which  is  not  always 
permanent  after  cooling.  It  is  very  easily  reduced  by  isoda. 
Salts  of  coppjtjr,  whjaa  heated  before  the  blow-pipe^  give  a  fine 
green  flame. 

Oride  of  Mercvry  before  the  blow-pipe  becomes  black,  and  is 
entn  ely  volatiUzed.  In  this  manner  its  adulteration  may  be  dis- 
CQveeed. 

The  other  metals  may  be  reduced  by  themselves,  and  may  be 
itfiom  Xiff  iims  own.(ieeuliar  chaxacters* 


,          -   • ;  •  Article  X. 

'         On  the  Height  of  the  Himttilya  Mountains. 

fan  the  proceedings  of  the  Royal  Academy  of  Sciences  at 
Barfe,  iBserted  in  the  last  number  of  the  Annah,  is  an  account 
9£  a.  laemeir  by  Al^.  Voiv  Uiwibeldt  On  ike  Height  of  the 
MmmiMM  mf  IniHi  "  h  i^  tllim  stated  th^t    the  12th  voluwe. 
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df  the  Asiatic  Researches  wiU  give  us  important  information  on 
the  subject."  The  Editors  lose  no  Uj^q  ^ffS^^U^  tif>^i^tgir 
aciptiii&  reactem  tbe  f<EiUowiQg  paper :         .  ./  V^^l 

()n  the  Height  of  the  Himalaya  Mountaim:  abstracted  from  a 
.  Paper  by  H.  T.  Colebrooke,  Esq.  inserted  in  the  Asiatic 
'  Tramactiom,  Vol.  XII. 

The  diam  of  the  Himalaya  mountaiasi  constantly  covered- 
ndth  snow,  i»  mibie  from  Fatna,  on  the  Ganges,  and  from 
otiier  |daces  in  ibe  plaitis  of  Bengal,  at  the  distance  of  at  least 
160  g«ogr.  miles,  fanning  a  contmued  chak)  bearing  V>  the  £.  fji. 

.  N.,  and  extendW  dnroo^  mtm  than  two  points  of  ^  ccu^aaB, 
and  in  clear  weather  appearing  like  white  cliffs  with  a  veiy  dis- 
tinctly defined  oitfline. 

The  cQOtiiiaation  of  ihe  same  chain  of  moiuitain3  divides 
Batan  fam  Tibef;,  and  is  distinctly  visible  from  the  pkins  of 

^  Bengal,  a  distance,  calculated  fiom  the  obaervttions  made  by 
ClupSdii  Tamer  on  faia  jiontnsy  te  TisholumjbOi  of  from  165  to 
900  geogr.  milea.  Now  it  leqmres  an  elevation  excee^ivg  S8,000 
feet  Mt  an  objocito  be  barely  discernible  in  a  meab  aMe'/iC 

<  atnttittheritial  reftactioo  at  80  p     a  distance  aa  that  last  mei^ 

'tibneo.  -  <  ' 

V  .ne  hlle  lieuft.  OdirCloMiKooke,  while  in  Rohilkhand,  coai- 
pleted  two  observations :  one  taken  at  Pilibhit,  where  die  devE' 
tibn  of 'n  peak  dbfeint  114  Bngluli  milea  (accMMdiiy  to  bearing 

^ftom-tarp  lUtiQna,  tiie  dietance  between  whipfa  was  measurea) 
WibteidlOFbe  1^37^:  the  other  at  Jethpur^  where  the  eleva-' 

»'tiDEa  Cif  the  same  peak,  distant  90  English  miks,  was  observed 

•  'to  be  2^  8^;  From  these  elements,  allowing of  the  intercepted 

-.gTB  for  terrestrial  refraction,  the  peak  observed  by  Lieut.  Col. 

^  Colebrooke  must  have  an  elevation  equal  to  about  22,000  feet 
above  the  lcv«l.of  the  plains  of  Rohilkhand.  This  allowance  of 
^  of  the  intercepted  arc  is  deduced  from  Major  Lambton's  obser- 
vations in  th€  peninsula  of  India,  according  to  which  the  refrao- 

.'  lion  was  tound  to  vary  Irom  ^  to-^^.  -  '  •  ' 
Colonel  Crawford,  during  a  long  sojourn  at  Cat'hmaudu  in 
1802,  took  the  angles  of  several  selected  points,  of  which  he 
determined  the  distances  by  trigonometrical  measurement,  having 
taken  the  bearings  from  various  stations  in  the  valley  of  Nepa^ 
the  relative  situations  of  which  were  ascertained  by  a  trigono- 
metrical survey  proceeding  from  a  base  of  852^  feet,  carefully 
measured  four  times,  and  veritied  by  another  base  of  1582  fee^ 
measured  twice.  Ihe  positions  of  the  same  mountains  were 
also  setded  bv  observations  of  them  nigkdeia  ttxe.jpi^m^Qf  Bah^ 
in  the  progress  of  the  great  survey.  -  ....       - ; 

'  The  angles  of  elevation  of  the  mountains  above  tlie  stations  of 
Sambhu  and  the  Queen's  Garden,  near  Cat*hmandu,  were  taken 
with  an  astronomical  sextant  and  an  artihcial  horizon.  Among 

tiie  most  rwsfkabie  is  an  obserratioa  of*  a  m<mtaia  (Kiio^fi  oat 
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iM  ttfottnt  Dhaiban.  It  was  seen  tmder'cln  liti^  of  6°  4' 21^^, 
and  aad«rttniiii8to  bo  slant  3df  g.  m.  Tbe'eJ^ration,  tatettlated 
from  this  m^tiro,  ia  20,140  feet  above  tbo  MteHon  from  whidh 
the  iMlade  was  taken,  and  which  is  itself  more  than  4,500  fe^t 

*id>OTe  level  of  the  aea,  as  -eon^ded  froiii  barometrical  ob- 
aervations.  Another,  aeen  under  a  similar  angle,  5^  3' 66^,  hot 
less  distant  by  four  milea,  exceeds  the  elevation  of  theatati 
bv  17,819  feet.  Both  these  Daountains  are  but  httle  to  the.eastwaitt 
<n  north  from  Cat'hnnandu.  The  following  are  as  little. north  of 
aaaty  viz.  ono  nearly- in  the  position  of  Cala4>haiiav4,  dUtant69 
g.  m,,  with  to  ttldtude  of  48'  and  conBequeot^  30XJS5 
feet  Ugh :  anodic  iA  its  ticiidty  With  Hi  Imj^e  of  ^  23^0^^ 
ffiatant 48sg.  m.,  and'elevateil  18,452  feet :  anil«  third,  as  maA 
more  renujte,  beh%  68*  g.  in.,  vdUi  an  altiCiMe  of^THV^,  aid 
a  4Son8equent  elevation  St  18,882  feet  above  fiitiTiipawdtti 

An  these  inotUktitiiili 'li^'j^^i^  Patna:;{he  fiiat,  or 

the  supposed  DhliiibiiDn,'  al'adis^ce  of  182  .j:.  m.,  andCUb^ 
fahairava,  or  the  Ynfotaitafaks  in     vicbiiy  at.i&t  .of  ,152,  150, 
lind:145g.ift.  Th^'^lheifiMMidf UI6 Qioitt^awhi^ 
visiMti  fi^m  thtft'citjr:  Thk  dMtlMidt^  iie  Men  in  Uie  K.B. 

at. die  proimotts^diMi^llO^^  W&g.  nor.,  :jiaaegtntiw4  1^^ 
Vieir  jposi^ioo,  which  is  deterivined  by  bearings  tdieii  lyv. Old. 
CrawtoD4  ttfoWL  atatiooti  n^roaehing  within  1^  .miles  of  tJboir 
site. 

Mount  Dhaiban,  or  at  tost  the  {Wk  wl^ch  was  indicated  to 
Col.  Crawford  under  that  name,  and  ivhich  is  not  surpassed  by 
any  of  the  points,  measured  from  Cat'hmandu,  Was  viewed  1^ 
Gen.  KirHpatrick,  if  indeed  it  bo  the  same  mountain,  from  a 

:position  10  miles  nearer  to  it,  on  Mount  BhiHjandi :  and  his 

-animated  de&ciiption  of  tlie  sublime  prospect  coUtains  presump- 
tive evidfljice  that  the  remoter  glacieres  of  >  the  Himalaya  are 
still. more  elevated;  for  het speaks  of  a  neighbouring  mountain 
not  less  stupendous,  yet  surpassed  by  one  of  the  pyramididil 

tpeaks  of  the  snowy  chaiai  J^een  peeping  oveivits  towering  surmMit. 
It  may  readily  be  credited  that  the  more  accessible  mountains 
whicliiapproach  Cat'hmandu,  as  Jibjibia,  Dliiiihlm,  and  Dhuncha, 

;iany  ])e  inferior  itidieiginlh 'to^  the^abn^pter;peaks  inXhe  Jchtm  of 

7|he  Himalaya. 

Among  til e  lottiest  in  that  chain  i?»  one 'distin^ifihed  by  the 
-name,  of  Bhfrvvala^i^ni,  or  the  White  Mouuuin,,  sitoated,  as  it  iB 
understood,  iienr  the  source  of  the  Gandhac.  nver,.  called  in  it^ 
.easli'er.  course -bialaLn-ami,  from  the  schistous  stones  conuumng 
^ranadcas  ^r  traces  of  amuvxnites  foand  there  in  the  bed  of  the 
river,  and  thence  carried  to  all  ports  of  India,  where  they  oue 
^rshwfipidaiiKienifelie  name  of  Salas^^^      the  spiral  retreats  of 
amladilQvian  ^dlluscas  ^eiag .  takaaviay  liiai^ugWMniritiwMi  Hpmtu 
for  visible  traces  of  Vishnu. 

.  ;  Aiiigh  peak,  amoilgthetnodtcoaidpicuous  of  those  which  arc 
seen  from  the  plains  of  Gorak'hpiir,  and  on  that  account  sdeoied 
Vol.  XI.  N°  I.  V 
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by  Mr.  Webb  tor  a  measurement,  conducted  hj  means  of  obser- 
vations taken  at  diil'erent  stations  in  that  province,  was  pohite&- 
.  out  to  him  as  recognized  by  the  mountaineers  to  be  Dholagir 
(Dha%vala-giri).  xMr.  Webb  took  the  bearings  from  four  station»^" 
and  altitudes  from  three  ^  and  the  particulars  of  hifi  observatipqn^ 
ace-ftsfoUow  :  ■  •      '  ^  • 


.At  station  A,  situated  near  Khatur,  bearing  of  .  •  .    „  . 

•  the  snowy  peak  P,  corrected  for  magnetic    ■  .  •.; 
variation,  and  error  of  adjustment,  by  au  *  * 
azimuth  observed  at  the  same  time   N.  30^  12^  E^;. 

•  Altitude   ,3.48 

At  station  By  Kowa-newada  on  the  Raj>ti 

Bearing  of  P  49    30  E.. 

At  station  C,  two  furlongs  W*  of  Sengaon: . 

Bearing  of  P  '  *  '  ii,  35    49  Be' 

■     Altitude   2  19 

At  station  D,  two  furlongft  W.  of  Bhpp^tour ; 

'  Bearmg  of  P  ;  N.  60      1  E. 

.Altitude   i  22 

B  bears  from  A  by  the  survey  W.  2°  6'  N.  distant  =  43-4  B.  m. 

D  bears  from  A  /. .  W.  7  5  N.  . . .'. . .  =  73  5  B.  n^. 

The  beanng  of  C  from  A  is  not  used>  the  side  A  C  measuring 
only  16-3  B.  m.  • 
C  to  fe....-....;..Ii.'W.  13°  54'N.  distant  =  29-4  B.  m. 
C  to  D. '.v...'..  W.  15     0  N.  ss  60  . 

StoIX...'.'.i«'i.;v.,«  W.  14     3      ......  SB.  30-5  ^' 

•  From  these  data  Mr.  ^\  ebb  computes  the  distance  of  die  peat 
P  from  the  stations  A,  C,  and  D,  at  the  numbers  undennen-^ 
tioned,  viz. :  from  the  station  A,  by  the  triangle  A  P  B^  89'6.^ 
and- by  the  triangle  A  P  D,  89- 1;  mean  of  both  computations, 

^89*35  miles,  or  471,768  feet.  From,  the  station  D,  by  the  last 
triangle,  135-9;  and  by  CPD,  136-8:  mean  of  both,  136-3^ 
miles,  or  719*928  feet.  From  C,  by  the  last  of  these  triangles, 
103'4;  and  by  CPB,  102-3:  mean  of  both,  102-86  miles,  of 
643,048  feet.  He  remarks  that  several  other  bearings  of  the 
same  peak  were  taken  from  different  stations  ;  and  that,  by  laying 
off  the!  rhumb-lines  of  bearing  on  the  naap,  they  intersect  at  very 
inconsiderable  distances  from  the  position  of  the  peal^;a^;4«^' 
(bleed  from  those,  whibh  were  selected  for  calculation.        •  p  f.  '* 

Let  us  proceed  to  compute  the  height  of  Dhawalagiri  {v^h^ 
Dholagir)  with  thfi  iqsegoifig  i(fte«uu^i|.of;difitapee  fL^^ 
•served  altitudes.  '        '  ■     '  * 

At  the  station  A  .we  liave  the  distance  471^768  feet,  77*85 
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oi;'  wbioh,  ia  feet,  is  471,758.  The  altitude  observed  being 
,48',  aad  the  relVactioa  being  taken  at  ^  of  the  mterceptej 
arc,  the  andes  are  S  =  3^  2U'  2o'^  lb'''  aud  P  =  86^  0^  38''  15''', 
with  the  Side  S  B  =  471,758;  ^vhence  w^iLave,tl^^.fi5l$,J^  J?^.Q| 
Wight  of  the  mountain  =  27p58  feet. 

By  a  similar  calculation  of  the  altitude  of  the  same  mountain, 
observed  from  the  stations  C  and  D,  viz.  2°  19'  and  1°  22','  or, 
corrected  for  refraction,  2*='11'32''  and  T  12^  C',  with  the  dis- 
tances  above  found,  v/hich  in  parts  of  a  circle  are  1°  29^  36"  3b''" 
and  1°58'4S",  and,  reduced  to  the  chords  of  the  arcs  in  feet, 
643,031  and  719,893,  the  height  comes  out  27,900  and  27,673 ; 
or,  on  a  mean  of  the  three,  27,677  feet  above  the  plains  of 
Gorak'hpur ;  and  reckooimg  these  to  be  400  feet  above  the  month 
of  the  (ranges,  as  may  be  mfeired  from  the  descent  of  the  stream 
of  rivers,  the  whole,  height  is  more  th«ai.28/)U0  fe^t  above  the 
Uvel  of  the  sea. 
The^foliowm^  taUe  exhibits  a  comparison  of  this  muk  with 

other  computattons  made  on  xli^eiit  ratee  of  refiractioii :  • 

«  ^ 

Sta-  Diafanre  Interc  arc  Alt.  by  Height,  allowing  for  TcTnetiMi^ 

tioo.  io  miles,    io  deg.     observ.    y  ^  TT  TT 

AT  80*35  l^Wix"  e(»48'  84875  Sa6«i  97110  S7476  2755d  916^6  «7855 
C    10!^-85    1  S9  2  Id    84348  S6T1G  27308  27799  97900  27991  28994 

li  186*35  1  58  48      1  89    91338  95494.90554  9738)|  9757381773  28289 


Mean   2:ij2U  26091  26784  27551  27577  27707  9^145 
fiKtrmediffBrcDce   8587   1899    '774    408    848    865  43l> 

• 

It  is  apparent,  from  inspection,  that  the  observations  at  the 
stations  A  and  D  agree  best ;  and,  if  that  computation  be 
nearest  the  truth  wherein  the  extreme  diff'erences  are  the  least, 
fitt  cjoriclusion  vrA\  be  that  the  height  is  about  27,550  feet ;  such 
beidg  th^  y^tation  deduced  from  the  mean  of  observations  cal-^ 
cdated  according  to  middle  refraction^ 

^''Rie  liriiit  of  error  arisingfiomrefiraction  must  be  taken  at  less 
tlfaA  860  feet,  as  the  observations  at  A  and  C  coincide  for  the 
heij^t  of  26,690  feet,  \  of  the  contained  arc  bet^  alloWed  for 
refraction,  and  those  at  C  and  D  for  ah  elevation  of  2 8, 290  feet.: 
X  being  allowed  ;  while  those  at  A  and  D-do  to  for  the  meatt 
sSSStade  <rf*  27,566  (feetj  refrdc^on  being  taken  at  the  middle  rate 
<jP'^'j  end  a  larger  allowance  than  ^  of  the  intercepted  arc' 
,(#HfettT*^d  exceed  cdestial  refracti6tt  fbt  like  altitttdee) 
attyic^fcb€r*ij^ruidte  wi^l^holJt  viery  wide  disagreementft  m  observan/ 
tions  made  in  diffiei«nt  days,  which  would  mark  e^tnfadrdiltt^ 

'4%e%mte  df' %m>r  in  respect  of  tbe  dbisefvfttions.tb^BbtsielvesV 
wiiether  fSor  ti^e  distance  or  for  llie  altltadel^  are  ibore  confined, 
ipfee  "^ttticertahity  iQ  lAte  ditftancb^  imMmrt^  to  4-  gf  a  milr 
&6ttnce,  and  i  atnli^^  the'teat,  indices  uncertainty  in 
the  conumted  devation  to  no  sreater  exU^it  than  76  or  99  feet 
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^^rror  of  a  whole  minute  in  an  obscn'ation  of  altitude  affects  th ft 
conse'iiiilent  calculation  in  the  proportion  of  about 200  f<6et  for  the 
more  distant  station,  and  130  to  150  feet  for  the  nearer.  But 
file  iiTstntment  which  was  used  should  with  due  care  give  angles 
tme  within  that  quantity ;  and  the  observer  waa  enjonied  t^Mut 
the  angles  io  tlie  ne^r^st  miniite.*  ^  ' 

■  Itwoidd  l^  j^  extreme  enppo^itiojp  that  the  errors  have  in 
^yety  ihsttmce  oeeln  the  highest  possible,  and  on  the  side  of 
excess.  Assuming,  howeyer^  that  they  are  ao,  the  elevaiion  as 
observed  from  the  two  nearest  atieticma  h  iWt  reduced  below 
26,457       and  26,467  feet,  or,  on  thfe  of  both,-  2^462 

feet  abote  the  nlainis  of  GortJt'bpur.       '  .  .  » 

We  may  safely,  then,  pronounce  that  the  elevation  of  DhatiTa- 
hffA,  ike  white  mountain  of  the  Indian  A]ps,t  exceeds  36,862 
feet  above^  tiie*  level  of  the  sea;  -and this  detenninatioR  of.i4a| 
height,  taken  on  the  lowest  computation  of  a  geometiiaal  mem^ 
surement,  is  powei-fiiHy  combomted  by  the  lA^asuremeoi-ef'anf 
inferior,  thonj^h  jet  very  lofty  moontain^  t>faiierVied'iioin  ik^Mm 
in  R6hiilrhaffni>  ■ 


t 


#  .... 

^  L  FhiioBopkical  Transactions  for  ike  Year  1817^  jPi^X  11^ 

■  ••  •  ,  .  ^ 

Twis  part.GOOlaiQS^Iiie  ftibwing  napert :  . 

Deiscnption  of  a  Thermometmu  Baiometer  fef .  mtasit^E. 
Altitudes.  By  the  Rev.  Francis  Jobn  Hyde  Wollastbn,  B.  ]£• 
FJEl«8«  • 

OhsenrationB  (m  the  Analoffy  which  subsists  between  the 
Cidcubs  (of .  FvDCtaons  and  other  Branches  of  Anakais*  By, 
91^urli^  Babbsge^  Bsq.  M.A.  F.R.S. 

Of  ifce  Construction  of  Logarithmic  Tables.  By  Thomas 
l^inight,  Esq.    Communicated  by  Taylor  Combe,  Esq.  Sec.R.S. 

Two  general  Propositions  in  tlie  Method  of  Differences.  By* 
the  bame.  ^ 

Note  respecting  the  Demanjjttration  of  tlie  Binomial  Theorem 
inserted  in  the  U^t  Volume  of  tlif^  Philosophical  Tiimaactions. 
]^y tlie  Same.  '  ' 

On  the  Paiisagq  of  the  Ovum  from  the  Ovarium  to  tjie  l^erus 
in  Women.    By  Six-  Everard  Hon^e,  Bart.  Y.P.R.S.  '  " 

Some  fiicther  Observations  on  the  Uj>$  oi"  (^olchiciMn.  Autumrv 
nalifjia  (^iput,.  By  tlie.§ajne^  ;  <  .  .     .    . '  ^   ^'  •  iT '  'i 

J»  !Tlfe^rftiir  of  ^*trSiSel|iiafii(«4  ttiihf^  Ingfrvaeiit,  aa^  kftew  tiiQ  dfgreif 

lif  precWon  which  it  cirmpoHs.        ■  -  ^*  -  ^^..^5  ,.t 

.  t  Sans  immt$tk  ittM(ii  'Qkk*ifi^^       if  ^.»^^B|^^#''«tjr 
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'iiUpdn*  the  Extent  of* the  BxpfaiaioQ  a^d  Q^nlraction  of  Timlx^ 
m  difrei70ii\Directioft#i«lative  to  tlM  Ponitiofi^  the  Medulla^ 
tbeu  l\-e«^  By  Thomas  Andrew  Knight,  Hsq^  F,R.S,  la  ^ 
Letter  add¥e$8«<l  to  *lb6  Bighik  Han.  to>  Iciifyi  Bwiiin^  'BaUk 
G.C.B,  P.H..S. 

v^Olwut  wttipuB  on  the  Temperature  o^4Jpja  Ooean  aadr  A^|p«^ 
phere,  aad-oa  the-l^enui^  of  8ea  Water^  madte.  during  a  ^oy^$ 
to  Ceylon.    In  a  Letter  to  Sir  Humphry  Dtoy^  U«.D«  .R.K«% 

By  John  Itiavyv  M.D.  F.H;S. 

Qjbtorviikfons  <m  tbe'Gemia  Qcythoe  of  Rafiiviflqiie^  yn^  % 
Descr^oft  of  %.n«w  Spedeft.  Bjr  WiU^  ISIM  M^fb^ 

'^ti  #|li9gwtti«w«  Chmstef%  >et99Bm  the  Ofil 

>Aiilr0!IK»iiieal  Obsemtioiifl  and  ^xperime^t^  ^m^^^U^MfH^ 
tigaief  the  Jma  Anwgf  Invest  of  Vo(pt0  ^  me^ 

ip4  to  d^iwiH^.ti^e. Extent  and  Coi^lition  of  tjt^  Mil%  WfiY<i' 
%  Sir  Mfmim  HiwM,  JSaft-Gu^lp.  ULIX  F.R<SL         <  - 

Sone  Aeoounl  of  the  NettB  i^f  t2^  JiaVf^  Sw^o^i^,  and  of  ^ 
Glaads  t^t  secrete  the  Mucya  oCwhocti  t^ey  are  ccttipoiBed*  By 
Sir  Evera?d  Home,  Bart.  V.?.R.S. 

Observations  on  the  Hirudo  Complanata  and  Hirudo  Stagnalis^ 
now  fbruied  into  a  distinct  (ienus  under  the  Name  Qlq^itopof  ti: 
By  Dir.  Johnson,  of  B^iijitol.  i.'ouMnuuii:i|ied  by..^r  !|^y^'9^^ 
Home,  Bait.  V.P.H.S.  .       '      '  -  • 

Observations  on  the  Gastiic  Glands  of  the  liuman  Stomaoh, 
ajad  the  Contraction  wlxieh  Uikes  place  in  ikat  yiscug,  .  By  Sir 
Evercu-d  Home,  Bart.  Y.P.R.S.  *    *      m     •     ,  ' 

On  the  PiHulkix  of  kh^  Fixed  Stars.    By  John  Po^d,  £3*4^ 
Astronomer  Royal.  .  . 

In  the  history  ot  the  meetings  of  the  Royiil  Society  a  general 
account  has  been  given  uf  these  papers,*  but  many  of  them  are 
of  so  nwicb  irapoi?tance  as  to  requn  e  a  more  detailed  analysis. 
Among  theae  we  may  inchide  Mf  ^  WuU^tou's  4e^jr^pi^  qi*  1^ 
tiiermometricai  barometer.  ■  , 

It  has  been  lon^j;  kiiovvu  that  the  temperature  at  wliidi  water 
boikis  dimimshed  m  pj  oportion  to  the  duiiinutjton  of  the  weight 
of  the  atmosphere ;  and  this  principle  iiad  been  pointed  out  by 
ffdiireidieit,  and  more  lulely  by  Cavallo,  as  a  means  that  might 
^/em{4oyed  for  mes^Uring  altitudes*  Mr.  WolkMon  has  con- 
ti^y^  an  i^^p^atu6  by  which  this  may  ])e  accomplished,  eve% 
Tyi>||rHKtn>  ai^nrl^  and  conTei)ience  than  the  ocv^imon  baro-^ 
Si^le^    The  t\YO  great  object?  ^^t,  that  very  small  ])or- 

tions  of  heat  might te  rei^red  perceptjbje;  and,  aecondly,  that 
^^Ita^Wfe^feot 'BhouW  bfli  jfcrtable     Bpth  thq^^  obj<'cts  are 

%  .JiMfki  is,  ass,  99^  4lt|  H 
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We  atfeift',  ailrf  thi»'  only  extending  fot  ft  few  de^es,  coTPespood- 
ing  to  the  Tahgef  *wkich  may  be  supposed  Ukdy  to  be  fever  're- 
biiired.  tAcriAoiiieter  which  he  hatf- employed  the  mo^t 

tteqpmily  baa  %  «cnle  of  3*98  inches  to  er«py  a^gree:of  Fahren- 
heit, &na  has  a  thread  of  22  inches.  Upon  comparison  with  tife 
Common  Urometer,  It-was  found  that  a  difference  of  1°  Fahren- 
Iv^it  is  Occasioned  by  0*589  on  the  bardmeter;*90*dd3  on  the 
•Mtionleter  ie  equal  to  813^367  on  the  thermometer;  and  28*191 
'  on  'tbe  barometer  is  equal  to  209*263  on  the  thermometer.  The 
'adilkoi<  gtr^s  a  veiy  minute  description  of  the  apparatus,  and  the 
Ikiede  or  eidiiMratsfxneg  it ;  from  whidi  we  may  conclude  <iiat  ^ery 
circumstance  has  beeii  attended  to  which  can  contribute  to  its 
'  Wcuracy  aotd  cpnwiience.'  The  whole  apparatus,  ttoamting  of 
Ae  th^rmiftacfte^,  ihe  boOer/  a  stand,  and  a  cover  to  protect  it 
'  from  the  weather,  h  so  contrived  as  to  go  into  a  tin  c^ylindriciA 
hot,  two  inchea  dhuneter,  and  10  deep,  and  weighs  1  In.  4^  ce* 
^CIle•ek|>erliB£intil*that  Mri  WcUasticm  nas  hitherto  been  aUe  to 

•  ittftkfe  witti'tfaeiie^y  instfumeat  i^rdavery  convincing,  proof  of 
-its  accuracy ;  the  Iieigirt  of  Sboolier^  Hiu,  of  Hampstead,  %nd 
isf  'iStit  'top  of  SI.  Pstul's  cupola,  agreeing  with  tiMS  eitiiiiates 

•  ibrmed  by  Gen.  Roy  within  a  foot  or  two.  Atthough  theinstm- 
ment  is  principally  adapted  for  measuring  only  small  differences 
of  fdtitude,  yet,  by  making  a  series  of  observations,  and  adjust- 
ing it  after  each  experiment,  by  forcing  up  a  globule  of  the  mer- 
cury into  a  bulb  that  is  left  for  this  purpose  at  the  top  of  the 
stern,  it  may  be  employed  for  ascertaining  the  heights  of  the 
highest  mountains.       '  ' 

'  'Sir  E.  Home's  paper  on  the  impregnation  of  the  female  in  the 
class  manunalia,  a  subject  which  had  eluded  the  researches  of  the 
most  eminent  phy^iolopsts,  and,  among  others,  of  Haller  and 
Hunter,  aftbrds  a  vakiable  addition  to  our  kno\vledg:e.  He  for- 
tunately met  with  a  case  of  a  young  woman  who  died  seven  days 
after  her  first  and  only  sexual  intercourse ;  and,  havino  first 
hardened  the  uterus  and  its  appendages  in  alcohol,  it  was 
minutely  examined.  One  of  the  ovaria  exhibited  a  small  fissure 
on  its  most  projecting  part;  and  upon  opening  it  he  found  *'  a 
cavity  filled  up  with  coagulated  blood,  and  surrounded  by  a 
yellowish  organized  structure.'*  Upon  examining  the  cavity  of 
the  utenis  itself,  its  inner  surface  was  found  to  be  lined  with  an 
exudation  of  coagulable  iyinph  ;  and  among  the  tibres  of  this 
lymph,  near  the  cervix,  the  ovum  was  detected;  it  was  of  in 
OVid  form,  one  portion  of  it  white,  and  the  other  semitranspa* 
*.  rent  j  but  by  the  action  of  the  alcohol  the  whole  becati^e 
'op^ue.  The  os  tino8B  Mraa  dosed  with;  thick  Jelly,  buti  the  opetir 
mto  the  Fallopian  tubes  were  perfteus.  ~ 
^rom  tl^d,  and  other  toalogous  caste,  the  author  has  adoj^ted 
ail  idea  respecting  the  nature'^  the  'conora  lutea  whi^h  ^s^lMr, 
but  ftor  which  he  adduces  some  powerftii  ailments.  Ilie  . corpus' 
luteom  was  siqiimed  by  BaUer  to  he  the 
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4llit<{M.iil^ -follows  front -this  view  of  tiijSjAilje!^  t|tt^  919^ 
fifegaatioii  takes .  place  in  the  ovimn^-  Vdany  hypottem  luve 
bben  fotmed  to*  account  for  tlie  manner  in  which  tae  'Semen  can 
pB8fi:l4(mg  the  Fallopian  tube.  The  present  writer,  on  the  cob- 
-^r^,  supposes  that  the  4Borpus  Ititeum  is  a  compact  glandular 
ibatftfice  in  wbi^  the  ovnm  is  formed,  and  that,  from  cerjt^n 
48Rn8e8,:it  Ttiay  pats  into  the  uterus,  where  it  is  imoregnated. 
^  Ttie^mall  ovum  was  given  to  Mr*  B^uer,  of  i&ew,  in.oirdfr 
th%.t  he  nughi  examine  it  by^  his  microscope,  aiod  we  are  presented 
.liith  a  very  minute  aecount  of*  its  appearance^  It  is  desci;^bed  as 
tikmsisting  of 'SinieiBbniae,  eomparativeij  speaking  of  consiiier- 
jMb  axK&aemt  and  consistence,  forming  a  kind  of  bag  of  an  oval 
'Ibm,-  nMify  ^^E'       about      of  an  inph 

;imAdr  oii<me  side  it  has  an  elevated  ridge  down  itft  longest 
iJ^tMOEH^HBr,  and  on  the  other  side  it  appears  open  for  nearly  its 
iteie  As*  edges  of  the  membme  being  rolled  iawards, 

.imimt^  ^Tve  it  8<taseming  of  the  shape,  of  ashusU  of  the  genus 
:^oMs^  1nie':eilter  bag  contained  an  interior  smaller  m» 
f^ySjit£M;w^Mnus  nearly  pointed,  this  other  obtiue  ^,in  the- middle 
;4i|p9aft  dii^htly  cohteaetra,  so  as  to  leave*  two  pitituberaaces, 
^ifAiek,  it  si  eenjeetured,  were  the  rodiments  of  tlie'  ^^^rt  ^d 
x^kmd,  -  IJtese.protuberances  were-  formed  by  twolittle  6prpu^c)€»9, 
/whkh  were  eonteined  in'the  intmor  bag,  and  w^oke  enV^oped  ia 
-ik  ^lisAy  *sula!ste>atce  Iflke  honey.  He  paper  is  accompamedjby 

4diM«^|^tic  engravings  from  Mr,  B&aer^s  .4rawings. 
^;!^1hei)bj€^.of  Mr.  Mi^s  paper  on.  the  eiqpanaion  and  eon* 
fraction  of  timber  is  to  wow  «iat  this'  eflbct.is  principally  pro-* 
ducedbymeans  of  WchatiS'OaBedthesflw  gr^  a 
fiferies  pf  cellular  processes,  which  m  esflisaidi^^  ^  w 
xefdii,  from  the  central  medulla  of  the  tree  to  the  Hark. 
pgper  which  was  inserted  in  the  Philosophical '  Transactions  'fer 
the  year  1801,  he  endeavoured  to  prove  thatlhe  iiiotiOnjf^  the 
Tsap  depends  upon  tlie  action  of  these  processes,  as  they  are 
affected  by  the  diti'erent  degrees  of  heat  and  inj^stuure  to.  w^eh 
they  are  exposed ;  and  he  has  been  confirmed  in  this  opinion  by 
many  experiments  and  observations,  which  he  has  had  &n  oppcfr- 
T  twiity  of  making  since  that  period.      '  • 

\    The  first  set  of  experiments  which  he  relates  consisted  in 
;  takino^  thin  boards  oi  oak  and  ash,  which  were  cut  from  the  tree 
'     different  directions  with  respect  to  the  silver  grain,  **  so  that 
;,thfe  convergent  cellulvir  processes  crossed  the  centre  of  the  sur- 
.  lice&  of  some  of  them  at  right  anj^les,  and  lay  parallel  witli  the 
:  surfaijes  of  others."    When  both  these  pieces  of  wood  were 
•  iP^ped  under  similar  circmnstaiices,  those  which  had  been 
formed  by  cutting  across  the  convergent  cellular  processes  soon 
changed  then*  form  very  considerably,  the  one  side  becoming 
hoUoWi,  ;and  the  other  rajsed ;  and  in  drymg,  these  contracted 
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ngftth  very  little  vaj^tion,  tkeix  primry  foop^  aad  dij^ 
tract  more  than  3-^  per  cent,  in.  arying/' 

Mr.  Kiiight's  secoad  experiment  consisted  in  taking  a  tranfi* 
verse  section,  of  about  sui  inch  in  thickne^js,  from  the- stem  ol'  a 
tnee  that  was  just  felled.    An  incision  was  then  n^adb.  widi  a 
aa;w  from  the  nark  towards  the  centnd  medulla,  in  the  chnectioa 
of  the  convergent  cellular  processes,  when,  Uiey  vvene  foiuid 
^ImoBt  eDtirfiJy  to  prevent  the  action  of  the  saw  in  coni>equence 
qf  their  expansion;  and  whea a  s^^md  ii^cjeioii.  was.  made  frooi^ 
^MH^'^  to  Jdie  aiedullay  <ibptt|^y>.iinch  finaia  the  toiy  leaiving  ^ 
liSlTigB'^ft  wfidg^f.  iiae  tssL^^      o{  th»  «iiM'g||Bi^  ^mr 
piece  clos^j  retained  in  the  stem.   VfbaOi  inej^WMi  jway  widci) 
in  1^  othe]?  part  of,  ^  hk^k^bfit/m  sucb  a  direclxQii  aj|.  to  cut 
^e  propesse^  across^.. tbe  saw  was  foun^  ^  move,  with  perfe^ 
^eedom^^:  <f  yom  tt^e  facts  the  author  ^/ya«  1^  to  iaJEpr  that  ti^ 
medullary  canal  lapi^h^;^^^      to^  h^^'^  diametieif  ripnjfilfgm 


^^Sbt  cQj|p^i^ia;that;the  intei^  m-  ftwWffrtSI 

€<»ti^Jtii»fi ?.a  cauae  .which  h8:e0BOtti(c^.aBqB9^«li4E^ 

ifT^ifS^.in  diying  kpcHola^  OAjft,  MflN^  (trobab^  nof  fsak^ 
Jlj^xkoi^^^  the  HqvKef  hy.iidiich  t)ve  W^-U^  ioi  ti^  Uvuog 

^ire^^  b^1^ift)ii(^|^^  th|9.  |^eatef..ot»  IjiiM'^^^iid^'  o^^t^ 

^itf'ereni^  ptur^  pf :      iapasiky  ftociir^iag,  aft. ,  they  i^em» 

i^d  <»f  iire^tei  «^eci£b^vity^  ^<ili»erefe^  being  lesfrni^^ 
%,  |)^^ya^ratio^  p£  its. moisture.  i     ■^■  •..','  }'^t' hhf^. 

isftfe  jw^yyxS:^  which  were  made  duung  his  voyage 

ti-w^«*i>  VPre P^^tt^^P^^lv  confined  to  three  topics:  thespe^ 
fwfic  gravity  of  the  water  of  the  ocean,  and  its  temperature,  and 
the  tenipfe^ratiue  of  the  ^tnioipliere.'^  He  first  piesents  liis 
Brincipiil  j  esiiltti  in  the  form  of  a  table,  aijd  he  aftorw^ards  m- 
torms  u.s  hu>y  Uivy  wore.obtcimed,  and  ofibrs  various  reiiiark* 
coiK-eraiiit^  them.  Th^  table,  consists  of  IScolumi^i  :  the  fii«t 
fGK>ntaiJi»  the  daU^ ;  tlie  t^e*  ond,  the  latitude  by  obsei-vatian ;  the 
tlurd,  th^  longitude  by  tlie  cHrononieter ;  the  fourth  is  tlie  spe- 
cific gravity  of  tUe  stiidi  water;  the  three  ne^t  colunms  relate  to 
lepj^^rature  of  t}i©^  j|ir,  ma^mium  m  the  coy^e^  of  the  24 
bour*5,  mininim»,  a^ld  its  liwr^  ;  the  uei:t  three  cc^iDm  givQ 
xia  thy  jlf^Ni^uMin,  the  $nujLin>mn,  ^tiid  the  mean  tempera;feur8iiM 
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1>aroin^r^  ike  lStii,oithe  winck ;  aiidthie  last^  the  accbivat  of  the 
weather  generally.  The  observations  were  continued,  without 
much  laterruptioD,  from  the  imddle  of  Febnuuy  to  the  middle  of 
August^  when  the  author  arrived  at  Ceylon,  commencing  in  the 
49th  degree  of  north  latitude,  and  t^.  dBgrees  west  longitude,- 
s^Eui  ^ooceeding  counub  by  the  Coj^  of  Good  Hope  aa^  the  hd»: 
d£  ipjrnnce.  The  oaipermHiftB  on  ^e  density  of  the  sea,  watdsf 
VBT^  made  oa  {Nratioira  of  wle«  di^wn  from  the  sur$AQ9  of 
9fK^j  ils>  ten^)eiatttre  bieiiig;iedB|M|(j[  by  caicuiatipn  to  % 
ipi^fenr  lyjiieh^Mtfti  &xed  upon  because  it  k:  9(sii^y^  the  liae^ 
^uai  temper^il^K^  t^'eykjn^  a^A  of  th^  lea  g^p^je^  ia  ^ 
iateitix^piipil.  B^gipQA-  'Hm  cifc  tbene  expei^n^te^  Aom 

llllfc  the  ocea^  resendbjaa  the  ^^Q^pheie' with,  re^yeipt  to  Uie 
BUgBI 111  lyifcyniily  of  its  coqufOiteiQa,  tfa«ispeciftc  giiMn^ 
fl^er> being  vei|F3p^ad^thf9&i&e  in  all  the  different  triaJn«  fh^ 
tlgfmk^r  of  observations  rcioioyi^d  is  36  ;  tlj^e  highest  spQofii^ 
|pMBl|Nie  apd  the  Iow«s4a206i.  'Che^;^^iM9BP»  sf^emL, 

tkf^^Hiwft  no  fwiaawii^n  iiwith  lh»tOTM%tai^     #t  feiislr 
faeaoipiy  regular  proj^i^        The  c[ifriin^j;  Be«n#Aii|l^»r 
0.  dqpeod  upon  what  may  be  leganled  a|i  i«Qi^fM^'^feiim>- 

lipid  a  mfi^^m^  ciT tropical  sq)j^*  Br.  Oavv's  ol^servs^Qjj^ 
i^l9fi'9ml^^^nim  \Akk  haabctgi  adopted,  ftattlie  diffiinait 
■ffimm/^'-  thg  aaft.littire  ^adb  t^eiri  pewJiar  afecMo  gwfrijty* 
oi  M^ifch^  r^pect  ta  tb^  tgnifieiatoira  of  tbe  air  iMttor,  Iba 
^(iiri.9ltiQ^>  "were  mada'  evei^/lwo  hoan«witli  delicate  tbepa{>* 
iHiijnriifcfl  |Nr«  I>avy  (?aaoema4iMlt]ie  tei|ii^^  thftatmiNU^ 
ph«vao93i  bif>t  cUmirt—  b«(i.  be^n  frffyOT%.  onartfiM  frw  ^ 
flbmiiprtrter  ao4  beiag-eiiffielaitly  ppot^oM  fiy^  fadiation 
d;calow<  by  nei^hboujring  bodies*  The  hi^sst  temperature 
laaoted  is  82*^;  this  occurred  at  2°  1(/ north  latitude,  about 
jve  do/ys  before  they  arrived  at  Ceylon;  the  uniformity  of  the 
tempeiuture  in  these  regions  is  very  remarkable,  the  maximuni 
and  minimum  not  differmg  more  than  or  4°  in  ordinary  case^i 
and  seldom  more  than  6°  or  (3^.  Tlie  autlior  has  made  an  obser- 
vation on  the  diurnal  variation  of  the  temperature  of  the  atmos- 
phere at  sea  which  had  not  been  before  noticed,  which,  when 
the  weather*  is  fme,  and  the  wind  steady,  appears  to  have  few 
excepticms.rthe  air  was  "  at  its  maximum  temperature  precisely 
^^  noon,  aod  at  its  minimuia  towards  sun-rise/'  But  many  cir- 
taunstances  were  lomid  to  disturb  the  regular  proo  ression :  on 
the  one  ii^d,  in  a  perfect  calm  the  accumulation  of  heat,  ndt 
only  in'  the  ship,  but  in  the  water  itself,  cause  the  greatest  heat 
to  OQOUI  some  time  after  the  hour  of  noon,  and  by  showery  and 
llpettled  weather  the  regular  variation  wass.  still  more  disturbed. 
•  'Contrary  to  what  is  commonly  asserted,  the  diurnal  change  of 
ti^Hpqpeiaat'Ure  in  the  ^a^^is  very,  nearly  as  g«eat  as  in  the  atmo^ 
pld&j)^   ^^hea  there,  iweiie  the  few^t  dlstmbing  causes,  th^ 

m^^itm  fip%  ^sl  iiudac§  ss^ooth^  9ii4  m  1^ 

>  • 
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mt»xiflum4^f^ip^liir«r  ef  .tbe^wBBt  is  Ebo^t  tlii)«ee>        Arid  the 
iniiiimiam' towar<id  s&n-ii^e..'  -One  of  the  ma»t^> oaamderahkri  oi' 
i&e  causes  tbftt  disturb  the  tfjmpeniture  of  the  ocMl  is  currents, 
4ttd  *  these  currents  al&ct  it  ifi  dtferent  way8»  aecocdmg  tc^he 
ojiiijie.whtch  prodQoea  them.   Superficial  canrent^  oft^ii.4ep<9itll 
upon  prevaihng  winds,  and  these  currents  are  fbeq  mnMOT'Or 
^ider  than  the  oilier  parts  of  the  sea,  acoarding-tb  theqimrter 
jpom  which  the  wind  blows.   Gprreats  often  depend  upon 
eqaah^miin  the  bot^m  of  the  ocean ;  and  it  is  now  admitted  ak 
a-  fact,  eataUtflhed  fay^ina^y  observations,  that  when  the  sea  is 
ghallow  its  tempei0ai!e  its.  diminished..  The  author  ^vea 
,fesult  of  his  observations  on  the  currents  which  he  encountered 
dnrio^'hi^  voyage,  which  all  accord  with  the  general  principlea 
atat^abave. ,  ^fle  gbreaus  the  particular  account  of  the  ^neet 
pfoduced^by  the'w^known.corrent  flowing  ^ni'die  aoatb-«tWBt 
ooaat  bf  An^tuu   bi  crossing  this  current  the  teii(^>eratulpe''Of  tito 
<Mean  snddctiidy  vaiied  aa  much  as  10  degrees,  whieh  i^  br(>baU[jF 
ocoasioiied.b^'a  sudden  transitioa  from  the  water  which  lie»  o¥€r  ' 

bank  or  LaguUaa,  along*  which  tiie  cuneiit  i^pidly  iiowa^ 
iat»  the  stream  itself.  .    ^         ,    „  • 

* 'A  •cartain  conjunction  ef  circumBtaiiees,  oonnieeited>^1^  Aa 
imrn  stmkns  cf  <«Niter>.  and  odd  miids  blonring  ovav  tl^m^  m 
employed  by  our.  auttor  to  aacplain  a  phencMnenon  wtiieh -iMia' 
be^  oftila>aeambed  \ff  travellers  who  nave  fisited  the  Cajpe»- 
eommoni^. called  th^    TiU3le-<$k>th/'  ft  con«staii:|,.ai  clovd  -en* 
mist,  which  eoveia  tfie  upper  part  of  the  Tafa^e  VhsmimKky  iMit 
whidi  ^jxm  not' descend  to>'ihe  p^edn  below.  The  phenom^<^ 
only  occurs  when  the  sovithNeast  wind  blows^  whnh  i»' there  a 
cold  windy' andirpaa^ing  over,  the  warm  currents  in  its  way  to- the 
land,  condenses  a  poirtion  of  aqueous  vapour,  and  produces  a 
mist,  wIm^  is  carried  along  the  eastern  side  of  the  mountain, 
and  covers  the  top,  but  does  not  descend  on  th«  western  side, 
in  consequence  of  the  heat  of  the  plain  below,  but  is  sit^panded  • 
over^t^  iiithefomiof  a  sheet,  whence  it  has  derived  its  aaaie. 

^  ,  '         ►  *         -  *      ■  •  (  •  •  ■    ,  r    f  f 

Traitt  de  physique  ej^ptHmmfaie  .ei.  Mathimatique,  fflr,^,, 
.JBioty  Mem^e  de  tAcadinde  des  Sciences,  S^c,  ^c.  4:  tom^  6vo.  i 

■  In  the  history  of  the  proceedings  of  the  Royal  Academy* of 
Sciences,  which  appeared  in  our  last  vohime,  some  account  was 
given  of  this  treatise ;  hut  as  it  is  a  work  which,  botli  Iroai 
own-  merits,  and  from  the  celebrity  of  the  author,  must  excite' 
considerable  interest  with  our  readers,  we  conceive  th'^t  a  some- 
what more  detailed  analysis  of  it  will  not  he  imai^rri/table^to 
them.  Tt  will  indeed- be  impossible,  in  tlia  limits  of  a  tiejv  pages, 
to  enter  into  an  examination  of  tlie  nranner  in  which.  M>  3iot 
treats  the  ^aiious  topics  that  pass  under  his  review,  or  to^proh 
nounce  iq>on  the  merits  of  th^  reasoning  which  he  employs. 
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tbt  ^discission  of  thd  isifhtroverted  questions  which  necessftrily 
forms  %  eoiiBidendbie  proportion  of  aH  'paMications  of  this  de- 
Miption.  Bat  to  thoie  who  ttre  not  m  possessicn  6f  the  woik 
k  may  be  hnpoitant  to  know  what  ate  the  mihjectEi  on  wliieh  M. 
Biot  treotSy  aHhoagh  we  may  !>e  able  to  give  HMt  ioottf  than  * 
a  tiiere;lable  of  eontents; 

*  ifhiaVovk  dontains  abottt'2300  doa^ly-printedoe^^ 
a'  small  type  it  abOonds'much  in  theoreticd  discniinoii^y  attd 
in  ^reftniaa'  speecdatiGfiBS ;  and,  on  all  oceatdooa  wlMe  'they 
could  be  itttrodnced,  tfi^  author  employs  mathtaiatibd  reason* 
mg  and  algehndcal  notation.  Some  extracts  'hat^  already 
Wen  emn  6om  'the  dedicatonr  epistle  'to  Berihollet,  in 
which  lie  enters  into  a  formal 'defence  of  *  the  propriety  of 
•^is  method  6f  proceeding/  He  'admits  that*  it  is  nsi^ess  to 
^BQpky  an  algebraical  notation  to  express  results  which  are  so 
simple  that  they  may  be  amiowicedy  compreUended/  and  appre- 
ciated, in  simple  and  di^ct  terms.  It  is  still' worse,  or  rather 
positively  objectionable,  to  combine  in  this  way  parts  or  ele- 
ments which  are  in  themselves  vague  or  hypothetical ;  for  by 
doing  so,  "  we  only  realize  uncertainty,  and  give  a  body  to 
error.'*  But  when  we  have  observed  with  sutHcient  precision  the 
different  modqs  of"  the  same  phenomena,  and  hare  obtained  cor- 
rect numerical  expressions  of  them,  what  inconvenience,  he 
asks,  can  there  be  in  uniting  them  by  a  formula,  which  may 
embrace  the  whole  ?  When  they  are  capable  of  being  reduced 
to  a  simple  law,  but  when  this  cannot  be  immediately  perceived, 
is  not  this  the  best  method  of  discovering  it?  Whereas,  on  tlie 
contrary,  if  the  nature  of  their  relations  be  essentially  compound, 
which  is  commonly  the  case,  is  it  not  the  only  means  which  we 
possess  to  connect  them  into  one  whole,  "  and  to  obtain  a 
common  expression,  which  may  be  afterwards  introduced,  with 
all  the  j^enerality  of  its  indeterminateness,  into  the  analysis  of 
other  phenomena,  in  which  the  first  may  bear  apart?"  To 
these  remarks  every  one  must  assent ;  but  they  do  not  decide  • 
the  point  respecting  the  propriety  of  M.  Biot's  method,  because 
it  is  a  question  of  degree,  rather  than  one  of  an  absolute  nature. 
No  one  will  deny  the  propriety  of  introducing  mathematics  into 
all  the  departments  of  natural  philosophy :  in  some  they  form 
the  necessary  foundation  of  the  whole  superstructure ;  and  in 
all  of  l^iem  there  are  parts  which,  by  this  means,  can  be  placed 
in'a  td^iit^  light,  and  have  their  relations  better  illustrated,  thaii 
1)y  any*ott«r  mfddki  of  expesA^  We  must,  however,  confess 
'ijhajt  ^e  are  ainbng  'the-nmnber'  of  those  who  think  that  Jihe 
spBiing  and  cautious  introdtiction  of  mathematical  expressions 
lAto  general  physics  is  fttftmmble  to  the  progress  of  knowledge^ 
for,  although'^  inay^gyn  soihetMng  on!tm.score''o^accalacy. 
-tand  cbnciseiiessj  we  place  sidteiice  oat  of  tiieTeadi  'irf  maHy  who 
«il|^I»efiir'hy'it,  and  mights  tliii»  tata?ol>0ti^^ 
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"^The  t^eati&e  i&  divided  into  sevea  books.  The  first  book  is 
en  l^tled,  "  Of  general  Phenoineua,  and  ol"  the  Means  of  ^laking 
C^^rya^ions  ;  in  which,  -^fter  ^vyme  remarks  upon  tli^  natwd 
of  ma,ti^r,  the  definitions  that  have  been  given  of  it,  botli  pby- 


^p^l  and  metaphysical,  we  hm.^     account  of  its  es.senUal  pro- 
P^HieSy  and  the  effects  necessarily  resultiog  fipu  tli^^j  Xhi% 
|,the  metti^l^y  iKluotji  tbese  p^pp^rt^  are  tQ  be  jui)Qei#i 
imd  tb^  mnftmit  nieasiiredy  b^r  means  of  certain  Qpe«^ 
and  of  peculiai  instruments,  which  are  d^taiJi^  ^^d  de- 
if^^  .Jl^he  titles  of  the  chapters  which  coi^po«e  tt^^^ml' 
i^e     follows :  Of  the  l^mpfi^,  ^nd  tbe  Manner  <^  ijeing 
i^  ;  of  the  Construction,  of  the  Thermometery  aiul  the  IVf^ime;^ 
!l^ng  ^j^'  of  the  Bestruction  and  Reproduction  of  He%t  whidi^ 
aca  Qpserved^  duicing  tbe  Change  in  the  State  of  Bodies ;  of  th% 
^J^C^gh^om  Prea^ure^  and  of  tbe  Barometer ;  Relations  of  iiy^ 
fi^OJgeter  and  the  Themctofaeter;  Laws  of  the  Condensolioi^' 
^i^JEMlj^aUo^  of  Air  ai|d  th^  Gases,  under,  diiferent  Pressure^t 
a);  Qie  sani^  T^v^e^fitiire;  ci  Pump^  both  for.  Fkiida  M(dr>lo») 
;  l|ite«;8uce  of  the*I)ilatati(yi  of  solid  Bo4ieS|  jofi  Gaaes^Miiadb/ 
J^qji^d^'  jby  Heat,,  Laws  of  t)^e.Dilatatio}i.  of4^E|uida  «tiil|^^ 
.  ja^ra!ti|}re$ ;  of  tke  Forces  whi^  constiitttte  .Rpc)^  in  .tb^i^ 
dijl^^^l^^tte^.qf  So^ds,  I4quidi$,  and  Calces;  of  ..%]HiaML'H^ 
gejqteq^^.^s^  qS  thm  Fopso^atipu,  asid  of  tbw  d^iskii^« 

Fom     ^,  Ya^^fjin^i  9f  the  M«thod,  of  measuring  tibus  W^g^  I 
C)(;X|po^        a  given  Votiime  at  a  detenpiped  JP^i^saiive^^ 
T^9)ige^t^re ;  of  tbe  Mj^nre  of  Vapours  \jfiik:  Gw^?.  ofiJB^j^ 
gpratiph ;  of  diQ  Hy^gijomet^ ;  of  the  Specific  ©iP'VLty  of  BocUssi^r^ 
of  |lic|  Mean3  of  obtaining  the  Specific  Grs^yi^  ol'  1il^>fj^^fpi^ 
C^ap^^jugc  Phenonpena,;  and  of  Elasticity.      .        ..  .  .  iHii 

book      on  acoustics,  a  subject  naturally  con^.' 
nectea  i^tb  Ui?la^t  chapter  pif  the  Ibrmer  bqok,  consisting  of 
the  peculiar  effects  wtxicn  elastic  bodies  produce  on  one  ul  the*  i 
organs  of  sense.    The  second  book  is  dividtd  into  cUaptei*8,, 
under  the  foUpwing  titles :  of  the  Pi  oductiuu  and  Propagation^ 
of  Sound;  of  the  Perception  and  i^iopagation  of  contniued- 
Sounds;  the  usual  Ap|)iuxiuiati()ns  in  Mu.sic  to  e.\j)reh.s  the  in- 
tervulij  of  Sounds;  Necessity  of  altering  liu'  Aiijusimeut  of  these  ^ 
Intervals  in  Instruments  with  fixed  Isotes  ;  Hnivs  fur  tliis  Tem- 
perament ;  trails  verse  Vibrations  of  straight  ehislic  Rods  ;  longi- 
tudinal Vibrations  of  straight  iiods;   circuUn-  Vibrations  of 
fitiaisht  Hods^^  of  the  Vibrations  of  curved  Hods,  such  as  l  orkji, 
and  Rings  ;  Vibrations  of  Bodies  rigid  or  flexible,  mi^ved  m.  alk  > 
their  Dimensions ;  of  wind  lustrmneuts ;  on  the  Vibrations  o^*  ^ 
a^ipifprm  Fluids  difterent  from  Air;  on  tji^  ii^y^i^^^atigjifr  Oifci' 
Bw^.;  Org^n§  of  hearing  and, speaking  .i^u 

^^M^}^'  ^^^tering  upon  the  third  book,^  which  is  on  eleGtri4uty,t 
y[.  mot  observes,  thiat       prop^^j^tijes  of  bodies  about  which  h*^^  .  . 
Iii^s  hitherto  ^^ei^  treatii^g,  are  constantly  inherent  n^  them,  andr  ^ 
to  be  essentialiy  attached  to  the  matter  of  which  t||ej( 
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^18.]  Traitc  de  Physiqm  expenmetUak  et  Matiimatique.  91 
€8lSpNf^.  Heavy  hoSii^^  ior^itmM^^^i^  ^repriv^^ 

liiwlP^f.lMibh  tnay  be  imj^eflnH^  xM/tt  haik^^  'a   

tkms'Of'Ibe'kmd  her6  referred  to,  the  kuthof  fiiSt  iay:^  doim'M 
gcD«t^  laws  t»  tticy  are  ascertatin^d  %y  bb§€*v%tto/A  and  expcfri- 
mebt ;  then  from  tn^se  hft  dedi^ices  hra  %heoi*j^,  ^d  afterward!^ 
describes  the  various  'kinds  of  appkratns.  The  number  of  chap- 
ters is  20,  and  they  bear  the  foWoNvihs^  ^.l^s  :  genenJ  Phenomena 
of  elf'f  trical  Attractions  and  l^e-piilsioiis  ;  Distinction  6f  the 
two  Kinds  of  Electricities;  of  the  Laws  which  the  apparent 
Attractions  and  Repulsions  of  electrified  Bodies  follow ;  of  the 
Laws  according  to  which  Electricity  is  dissipated  by  the  Cbhtact 
of  Air  and  the  Supporters  which  retain  it  imperfectly ;  Disposi- 
tion of  Electricity  m  Equilibrio  in  insulated  ciHuiuctlng  Bolni^^'j 
of  combined  Electricities,  <ind  of  their  Separation  by  Actions 
Without  C Contact ;  Theory  of  tlie  Motions  exciti  d  in  Bodies  by 
elpr  hical  Atti  x  tions  and  RemilsioHs;  of  the  best  Construction 
of  electrical  Machine??,  and  the  (conductors  whieh  f(km  Part  of 
tfhem ;  of  Electroscopes ;  of  what  are  sailed  EkctAtites  dissi- 
mulSSf  under  which  are  included  the  CcMdc^ns^r,  thie  Eiectro- 
phonis,  tfif  Leyden  .lar,  and  electric  Batteries :  of  eledtric 
Piles,  and  of  the  Phenomena  w'hich  Ciystals  electrified  by  Heat 
presretit;  Apphcations  of  Electricity ;  mechanical  EfFectis  pro- 
daced  bv  the  repulsive  Force  of  jcrinnnlatpcl  I'Jf'ctncaics ;  of 
ahnospheric  Electricity,  and  Conductors  for  I  i  ^'tnin^:- :  .f  elec- 
tric Li^t ;  of  the  Development  of  Electricity  by  simple  C(Siu 
tact;  Theory  of  the 'electromotive  Apparatus,  snp|)<».sinrr  its  con- 
^ilkctmg  PeiWei*  to  be  perfect;  chemical  Effects  ot  the  eleiclfo- 
m&mure  ApMthtm;  Theory  of  the  eie<Jti"oinotiVe  Apparafii's,  con- 
odcflM  wth  regard  to  its  iiifmerfect'Coiidtlctmo-  Power;  Exjdfii^ 
liittiolt  'th^  ^biinges  tvtiieti  t^  ^laoe  in  the  electromotive 
A^pttwrttis  in  c6nsequen<ie  of  its  Rfe-action  xipoWttslelf  j  Mddffi- 
ca(!KW*N^hi<5h  resiilt  from'  its  electric  State ;  i6f  aeiSmdiiy  Prte 

tAiecpial  «esis6mce  'w^hich  the  tkb  B!*R*icifJfe«s  eip&i^SiUi  ^ 
iB  tjnrtsmg  dilRnrcAt  Bodies,  when       ^rfe  vdy  feeMe.       ^  ' 
Ma^he&to  fortiife'       WibjfeCt  of  4e  fourth  bo6l.   The  fol- 
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double  Touch  ;  of  the  Influence  of  Temperature  upon  the  Dev©i 
lopment  of  Magnetism ;  of  the  best  Fonii  for  Compass  Needles  j 
of  the  Action  of  Loadstones  upon  all  natuial  Bonies  i  .l^ws  pf 
terrestrial  Magnetism  at  ditiereiit  Latitudes.  - 

The  fifth  book  is  on  Light :  it  is  divided  into  the  three  parts 
of  catoptrics,  dioptrics,  and  the  analysis  of  hght.  Under 
catoptrics  we  have  the  general  Laws  of  tJie  Reflection  of  Light ; 
of  the  plain  Mirror ;  of  cuned  IMirrors ;  of  the  Heliostate,  and 
general  Considerations  on  the  Forces  which  produce  the  llellec- 
tioa  of  Light  at  the  Surface  of  Bodies.  Under  dioptrics  we  h^ve 
general  Laws  of  simph^  Refraction ;  of  spherical  Lenses ;  phy- 
sical Theory  of  Refraction ;  of  double  Refraction ;  Construction^ 
of  Micrometers  with  double  Images.    The  analysis  of  light  em-  ' 
braces  the  following  Topics  :  of  the  Dispersion  of  Light  produced 
by.RefracUo^ ;  Intiuence  of  the  unequal  Kefrangibility  of  tlie 
Rays  upon  Vision  across  refracting  Surfaces  ;  of  Achromatism. 
In  a  sequel  to  the  subject  of  dioptrics  we  have  six  cliapters  on 
the  following  subjects :  on  the  Reflections,  Refractions,  and 
Colours^  of  thin  transparent  Bodies;  on  the  Fits  of  easy  Re-: 
fiec^MHi. ,  and  easy  Transmission ;  Application  of  the  preceding* 
l^bfi^  to  tjie  Reflection  of  the  Rays  ,o£.li^t  which  h^V(^> 
crossed  (thick  Media  ;.iExpIaxwi/ti^  of  permanent  Colours^  ot^ 
Bpdiei^i  on  the  RetiUB.pf  Hays  seflected  by  Plains  with  plain^ 
and  parallel  Faces,;  .on  jthe  Ixetorn  of.  Rays  by  .curv€;4  jPiajU^ii^ 
i^iii#lMip^  of  thu&  QQloiv^  Crowns  wh^cV  appear  rouxKL.jtW, 
on  tli«  Cokuirp  . produced  .by  maxiy  su^ptmuve  R^flectiona.^. 
w^fj^'^^sJlf^.  Colours  reflected  or.transuomLtte4.tqr 

Plates  aeem  to  emanate  from  their,  Sub^tap^e,      . ,  .  ^  v?'ih*i'^  to*  > 
.  cjpie  polarization  of  l^t  13  become  quite  a  new  scienipe^, 
a«6ordip^ly  .forms  the  subject  of  the  si^  book;   I^he  following 
are  the  titles  pf.tbe  chap&ia  th^eompps^  itij.g^^  PipjC|^^ 
ingsby  which  vve  produce  pennai^ntl^plaiiz^tion^  ptiil^l^fiafim 
in  yihic\k  j^cdfinzaliw  is  producei}  and  complet<^diQ.ciy«taUi^e^^ 
Bodies  poa^^iiiBiiig^^do^^  of  tbe^Cc^ours  given  by 

tbiUi^  <^ijUlliv»d3^^  pre&ent,^em^  to  Rajfl^  under; - 

certain  In^d^^e^;  oiqperimeiital  Laws  of  l)iesQ,,Ph^o;i|a|i^na^;i 
ofe^tory  Molipn^o^^     Axis  of  I^<)kUriza^n  4«d«/eed  ffoxpk  the, ' 
precedins  Pnenbmena ;  Exaimnation  of  th^  Mo<}i$ca[^9{|a;^xpe->v 
rienced  oy  the  Molecules  .of  Light,  when  they  cross"  many 
Plates  in  Successions  wliidt  produce  ^e  moTeable  Polarization ; 
Processes -whicli  result  from  them  to  develop  coloured  images  in 
tiiick  Plates  by  the  crossing  of  their  Axes ;  of  the  physical  Pro- 
perties which  the  Molecules  of  Light  assume  in  the  Interior  of 
Crystals ;  critical  Examination  of  the  Phenomena  produced 
under  oblique  Incidences  by  Laminae  and  Plates  piirallel  to  the 
Axis  of  CrystallizatiDn  ;  txpeiimcuts  upon  Plates  of  Rock- 
Crystal  cut  periXLidi*„u]ai]y  to  the  xVxis  of  Crystallization;  Phe- 
nomena of  succesivo  Polarization  observed  in  homogeneous 
Fluids Examination  and.LaAiia>.of  the  rhonomona  which  Platea 
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%lik^li  Me  lOtMienred  in  ^  Bodies  imjiii<M(^^  etya^ 
H^df4$6lennilikifft'-<tf^^  aocordiiig  ta  wi^b  Lisht  i» 

polarized  at  tl^^  Svrfac^  of  .Metals.  ? 
*  iTft^  ^Gfrenth  and  last  chapter  is  on  htat,  boihr  nuliant  mi 
lat4iit;^it  ^^d|»teun  the  following"  tojiica:  on  tl^  Rdtatkma  of 
LigiiV-anACMone;  tiowii  bf  the  neating, and- coding  of  Bodice 
in  und^ned'  Media;  Influenee  of  the  .State  and  Nature  of 
Surfaces  upon"  the  Radiation  of  Caloric  ;''nieoty  of  its  £qui«- 
librium  by  mutual  Exchange ;  Laws  of  the  Propagation  of  Heat 
in  solid  Bodies ;  of  the  Capacity  of  Bodies  for  Caloric ;  and  of 
Steam-Engines.         *       '  " 

'  I'his  very  auijjle  table  of  contents  will  afford  a  clear  proof  oP 
the  extensive  view  which  M.  Biot  has  take  n  uf"  natural  pheno- 
mena; and  the  manner  in  which  he  has  treated  all  the  different 
topics  equally  prove  the  profomid  and  claboritle  spirit  ot  philo- 
sophical investigation  for  which  this  author  is  so  justly  distin- 
guished. There  is  a  general  air  of  candour  pervudiniz;  every 
part  of  the  work,  which  is  highly  creditable  to  the  author;  and 
an  appearance  of  disptissionate  good  sense,  which  produces  a 
feeling  of  confidence  in  all  his  statements.  Ditlerent  persons, 
according  to  their  turn  of  mind  and  previous  pursuits,  will  form 
difierent  opinions  respecting  the  propriety  of  introducing  so 
much  of  mathematic  and  algebraic  reasoning;  but,  adniittmg 
the  principle,  the  execution  is  highly  conimendahle.  The  arrange- 
ment of  trie  materials  is  good,  and  its  stile  perspicuous ;  and 
it  has  very  httle,  if  any,  of  the  obscurity  which  so  fTe([uently 
pervades  works  of  science,  arising  from  tJie  fanciful  introduction 
of  new  terras,  or  the  no  less  fanciful  employment  of  old  terms 
iriiBew  senses.  Many  readers  will  regret  that  M.  Biot  has  not 
riven  more  of  a  regular  historical  detail  in  connexion  with  the 
srent  topics  on  which  he  treats.  It  no  doubt  adds  much  to 
KBEei^tof 'Works.bf  this  description,  and  seems  a  kind  of 
_,>'liiie  y^.oiirjpwfearBorB  in  science.  M.  Biot  seldom  refers 
t^tee  labours  oc  preceding  authors,  except  in  an  incidental 
iliefy  and  does  not  sieem  to  have  conceived  it  a  part  of  ^ 
i  to  state  by  whonpi  Ae  knowledge  .thftt  we  at  present  possess 
K  blfig^ia%  discovered.' 


ItV.IIII 


■  ' '  Aftncu  XII. 

ftdc^  toft  on  irci^,!^y>iit,  in  coiu^^^^ 


Hoy,  20.— Sif  BvCTard  ftoi^c  read  die  Cr*P|Wp^ifi^ 
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64  Proce'edhigs  of  Pifflosoph leal  Saddles,  ("Jan- 

'subject  of  which  was  the  changes  >\hich  the  blood  undergoes  m 
the  act  of  coagtdation.    A  considerabie  part  of  the  paper  con- 
sisted of  an  account  of  a  number  of  minute  microscopical  obser- 
vations that  had,  been  made  by  Mr.  ^Bauer,  on  the  red  particles 
<»f  the  blood.    He  attempted  to  fonA  an  estimate  of  their  size, 
and  gave  a  description  of  their  appeafance.    Their  colouring 
matter  he  conceives  to  be  something  superadded  to  their  proper 
substance  :  he  suppo^^es  that  they  possess  a  regularly  organized 
structure ;  and  by  comparing  them  with  the  appearance  which 
^e  muscular  fibre  exhibits,  when  highly  raagiiitied,  he  coticludes 
that  these  particles  are  the  inmiedmte  constituents  of  the  fibre. 
With  respect  to  the  generation  of  vessels  in  effused  blood,  he 
'imagines  that  it  depends  upon  the  gas  whicih  is  extricated  from 
i)lood  during  its  Coagulation  :  this,  ny  insinuating  itself  between 
^he  adhering  particles,  produces  tubular  cavities,  which  are 
"nflprwards  converted  into  more  perfect  vessels. 

November  27. — A  paper  by  Mr.  Seppings  was  read,  on  the 
"Increased  strength  given  to  ships  of  war  by  the  apphcation  of 
diao;onal  braces.  It  contained  an  account  of  some  very  ample 
trials  that  had  been  made  of  this  method  of  constructing  the 
^framework  of  vessels,  the  result  of  which  was  such  as  com- 
pletely to  justify  the  expeetarions  that  had  been  raised,  and  to 
confirm  the  favourable  reports  that  had  been  nlade  on  the  subject. 

On  Monday,  TVov.  31,  the  Society  held  its  annual  meeting, 
for  the  election  of  the  officers  for  the  ensuing  year.  Thei*e  were 
elected,  '      V  /  •  .  -      .  .  .  •;. 

President. —^mpit  Hon.  Sir  Jos^h  Banlcs,  "Bart.  G.C.B.  &c. 
^-  Secretaries. — "William  Thomas  Brande,  Esq.  and  Tavlor 
XUombe,  Esq.  •     •        .    -  .  >   j  , 

^    Treasurer. — Samuel  Lysons,  Esq.  '  • 

There  remaiued  df  tKe  old  council :  *Ri^t  Hon.  Sir  Joseph 
^anks,  Bart.;  William  Thomas  Brande,  Esq.;  Samuel,  Lord 
^Bishop  of  CarUsle;  Taylor  Gomhe,  Esq.;  Sir  Hnmphiy  Davy; 
^ir  Everard  Home,  Bart.;  Samuel  Ly^Ons,  Esq. ;  Cj^orge,  Eari 
of  Morton  ;  John  Pond,  Esq.;  William  Hyde  WoUastOn,  M.D.: 
Thonlas  Young,  M.D.   '      •    '  •     •   ^.  ^'r  ^  vo  r,^^', 

Tliere  wi^re -elected  into  the  council :  George,  Eari  of  ^Aber- 
deen ;  Davies  Gilbert,  Esq.;  Cliaries'Hatchett,  Esq.;  Gaptain 
Henry  Kater;  William,  Lord  Bishop  of  Loudon;  Right  Hon. 
Charles  Long;  John  Reeves,  Esq. ;  Richard  Anthony  Sahsburv, 
Esq.;  Edward,  Duke  of  Somerset;  Glocester  Wilson,  Esq.  i 

Since  the  last  anniversary  21  TiierHbers  have  died,  one  has 
withdrawn,  and  25  riew  members  have  been  admitted.  Tlie 
present  number  of  iiietnbets  is  652,  of  %hi<sh  40  are  foreign 
members. 

The  Copley  medal  was  j^'diudged  to*  Captain  Henry  Kater,  for 
.  his  experiments  on  the  leitgth  of  the'pfendulum  vibrating  seconds. 
On  Dec.  11,  ;a'papfer  by  Capt.  James  Burn^y  was  read,  on  th^ 
geography  -6f  the  north-eastern  pttrt  ^  ^A^m,  «»d  -partictdariy 
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Isiil^cting  tbtf  cpuhitMm.  yAeOm  tlie  liimiiiiiirti  of  Am  and 
"Si^ll^ca  aie  mmted.  BrcBiL  the  account  ,of  diflsmt  txaveBera 
Mi>mTigaior3,  espedallY  amoog  the  BiianuinSy  it  would  ajMpear 
ilwtt]ieitt:is.tti&  a  eomSim^e  part  of  what  ia  uaualfy  laid  down 
i]B(||M*iiiap8  aa  fenoiiig  the  ooaalof  the  n9rdiero.9ceaiiy. which 
haa  never  yel  been  accnratdv^tiaced.  The»niaBtinie  boundaiy  of 
the  country  of  the  I'chhktcm.hae  nem  been  ^xplcired ;  and,  so 
far  as  caQ  be  learned  firom  the  inhabitants  themaelTes,  they  an 
Ignorant  of  the  extent  of  their  o.wn  territory  in  the.nortfami 
direction.  Captain  Bhering  and  Captain  Cook,  who  successiYely 
made  very  important  discoveries  in  the  narrow  part  of  the  sea, 
composing  what  is  now  called  Bhei  iiig's  Straits,  were  never  able 
to  penetrate  farther  N.  than  about  the  70°  of  latitude.  .  Beyond 
this,  on  the  American  continent,  we  are  completely  without  any 
intbrmaiion ;  and  on  the  Asiatic  side,  we  seem  to  have  little 
certain  knowledge,  until  we  arrive  at  the  River  Kovyma,  for 
about  20°  of  longitude.  We. have  some  imperfect  accomits  ol'  a 
large  tract  of  land  lying  beyond  what  is  now  marked  on  the 
mnp^  as  the  N.  E.  part  of  Asia,  to  whicli  the  name  of  ISew 
{Mbena  hdn  bct  a  given.  This  may  either  be  an  island  detached 
from  either  continent,  or  it  may  be  a  pait  of  America,  stretching 
over  to  thti  westward  ;  but  respecting,  tijis  couuUy,  if  it  actually 
^  exist,  our  information  is  very  scanty. 

On  Dec.  18,  a  paper  by  James  Smithson,  Esq.  was  read,  con- 
taining some  remarks  on  vegetal>le  colours.    Among  the  sub- 
stances which  he  examined  were  htiuus,  the  colouring  matter  ot 
lie  violet,  of  the  blue  hyacinth,  of  the  blue  paper  which  is 
^,  jmmloyed  for  wrapping  up  loaf  sugar,  of  the  mulberry,  and  the 
^ment  called  sap-green.     Some  of  these  are  employed  by 
ehemists  as. delicate  tests  of  acids  and  alkalies;  and  various 
jyy|fci^ri^my^t|jffffle  related  respecting  their  action,  on  these  bodies, 
*and  the  maiiier  iii  wlyck  th^y  were  respectively  affected  by  tliem. 
author  conciiiveB  it  ^probable  that  some  vegetable  colours 
produced  by  a  ccmibinatipn  of  principles,  tliat  the  red 
^lour  oi  dj^west^  va^Y  depend;  upon  the  v^i^n  of  carbonic  acid 
;mth  arb^ue  matter,  and  that  in  piher  cases  a  vegetable  principle 
jnay  he  combined  with  a  small  quantity  of  potash,  analogous  to 
si^Mtai^  which  has  been. called  ulmm.   The  author  also 
g^e[  an  aocoont  ^f  some  experi;inents  which  >e  had  performe^i 
ui^n  we  green  eplour^wbich  is  procured  from  certain  insects: 
tffis  he  Was,  Ifd  to  conclude  is  .of  a  different  pature  from  t^e 
jVegetable  greens.  , 
./^.the  same  evening  a  paper  by  Dr.  John  Davy  was  read, 
fonlQg^  accomit jof  the  mountain  called  Adam's  Peak,  m  tbe 
dp  Ceylon.  This,  has  been  long  celebrated  as  the  resort 
^f  pUgnms  fcpm^dl  paits  of  the  cpuntr>  ,  in  consjq\ience^  of 
•npersdtious  Vaditton  that  the  Indian  god.B©odlMi..a8cendpd  into 
>eaven  from  its  smmnit,  and  left  upon  it  thu  unpression  of  hi» 
ibot.   The  mountain  is  suppoaed  by  the  asnthorto  be  betwee» 
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6,000  tad  7,000  fioet  hkh.  it  has  a  tertl  area  at  jlopi  of 
aettfl^  a  circular  form.  The  summit,  is  surrounded  by  a  gvovA  ciP 
bf '&e  genus  rhododendron,  but  of  a  speciea  nhicfi  k  wii 
to  grow  in  no  otheir  situation.  The  pknts  are  aooonnted  saorad, 
so  diatitwas  impodsible  to  plooore  a  specameitfor  ezamind&HL 
The  mountain  itself  is  oomposed  of  gneiss,  the  constitnenta  of 
which  existr  in  nitty  diffirent  proportions  in  its  different  parts.  In 
some  distiiots  hornblende  predominates  so  much  es  aunost  to 
ekange  the  oharacter  <^  the  rock;  but  this  pssses  by  '"fftwriMit 
degrees  into  a  more  perfect  gneiss^  withoat  eihibiting  any  enol 
liimt  of  SMuttlion.  The  author  ol>served  some  of  the  gema^ 
nAiich  are  d&e  produce  of  O^lon,  imbedded  in.  the  gneise  irtuU^ 
OMBji^oses  Ihis  mountain.  v 

WBANnBIAN  NAttrRAt  HISTORY  SOCIBTT. 

The  ftrst  meeting  of  the  Wemerian  Natural  History  Socie^ 
ft)P  this  session  took  place  in  the  College  Museum  on  Nov.  15* 
It  was  moved  by  Professor  Jameson,  and  unanimously  agreed  to, 
tliat,  in  consequence  of  the  melancholy  event  of  the  death  of 
the  Princess  Charlotte  of  Wales,  the  Society  should  immediately 
a<fioum,  without  proceeding  to  business. 

The  Wemerian  Natural  History  Society  met  again  on  the  6th 
inst.  when  the  following oflSice-bearers  were  chosen: 

•  ^President.— Robert  Jameson,  Esq.  F.R.S. 

•  Vice-Presidents.  —  Colonel  Imrie,  F.R.S. ;  Jbhn  Campbelli, 
Esq.  F.R.S.;  Lord  Gray,  F.R.S.;  Sir  Patrick  Walker,  FjLjfc 

^W/G/T/,— P.  Neil,  Esq.  F.R.S.  .  /.  ' 

Tremitnr. — W.  Elhs,  Esq.  '  .     '  '  » 

Librarian  and  Keeper  of  the  Museum.'^mi^  Wibon,  Escu^' 
Painter. — P.  Syme,  Esq. 

Cot/wci/.— Dr.  Macnight,   F.R.S.;  C.  S.  Monteath,  Ebq^ 
F.R.S.;  Dr.  Wright,  F.R.S.;  Dr.  Yule,  F.R.S.;  D.  Bridg^-* 
Esq.;  Dr.  D.  Bitchi^,  FJI.S.;  Dr  Falconer,  F.L.S.;  T.feC 
right,  F.R.S.  *  •  • 

Professor  Jameson  at  this  meeting  read  a  commnnication  fioes 
William  Scoresby,  jun.  M.W.S.  &c.  entitled,    Namtiye  ol"  an 
Excursion  upon  the  Island  of  Jan  Mayen,  containing  some 
count  of  Its  Appearance  and  Productions.'^   This  remote  and 
desolate  spot,  situated  in  lat.  70^41K  to  lat.  71°  S"*  20'"  N.  and 
long.  7^  25'  48''  to  8°  44'  W.  was  visited  by  Captain  Scores^jJ 
pxn.  on  Aug.  4,  1817.  On  approaching  it,  the  first  objept  whidi 
stnkes  the  attention  is  the  mountain  of  B^renbeig,  whicl^  reatt 
its  icy  summit  to  the  height  of  6840  fee^  above  ttie        o<*  ihm. 
sea.  At  this  time  all  the  high  lands  were  Qpjr^ei  wi^  estoor  m 
ice;  and  the  low  lands,  in  those  deep  atTitiieswh^lwge  1^ 
of  snow  had  be^n  collected,  still  letinned  pfrt'of  fheirw^M 
2>^ering,  dbwn  to  the  very  margin  of  Ihe  sea.*  Between  qq^^.. 
ftortb-east  and  South-east,  Captain  Scoresbr-obserM^ilts^F^ 
maftSable  icebergs,-  hamg  a  perpefidibiilar  h««Jit.  o(  Im]^ 
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and  presenting  a  striking  resemblance  to  fro7xii  cascades.  The 
beach  where  Capt.  Scoresby  landed  was  crjvert  d  to  a  great  depth 
with  a  sand  having  the  appearance  of  coarse  gunpowder,  and 
which  was  a  mixture  of  iron-sand,  olivine,  and  aiigite.  Hare 
«nd  there  he  met  with  pieces  of  drift  wood.    As  he  advanced 
towards  the  rocks  he  found  rolled  masses  of  lava,  blocks  of 
burned  clay,  and  masses  of  red-coloured  })ackcd  clay.  Nume- 
tOU9  pointed,  angular  rocks,  probably  belonging  to  the  hoetz 
fownation,  Were  seen  projecting  through  the  sand.    These  were 
b«»altic-vesicular,  and  with  numerous  and  beautiful  imbeddedt 
grains  and  crystals  of  olivine  and  augite.  Along  with  these  was 
m  trsck  wllicb  appeared  to  be  very  nearly  allied  to  the  celebrated 
mll-^one  of  Andemaeh.   After  leaving  the  sea  sbote.  Captain 
t^i&reBhf  mat  with  no  oilier  rocks  b«t  socii  m  bove  imdovlited 
.Inarics    recent  volcanic  action,  viz.  u^dtafa,  earthy  sltift,  bwraod 
Ch^;  acoiias,  VMicukr  lava,  dec*   He  ascended  to  the  tiuunqt 
of  H  tlitfanic  mountain  which  was  elevated  1600  feet  above  the 
i0tt,  where  the  behetd  a  beautiful  crater,  Arming  a  basin' of  500 
or  680  feet  in  dej^,  a»d  600  or  700  yards  In  diameter.  The 
bottom  of  tBe  trdAer  tm  tSkd  with  aUuvial  matter^  to  audi  a 
M^^st  H  pfeaented  a  natural  flat  of  an  eUiptica}  fbmv  mea- 
jMfmg  40B      hy  940.  Prom  Uvin  eminence  the  conntry  in  41 
directions  appeared  bleak  and  rugged  in  ibo  extreme  \  and  the  * 
lo^b,  and  mus,  and  moufttainiy  ei^eff  wntei«  presented  to  the 
eye  iltMli'app^ranciss  as  seemed  to  ibcfieate  the  aetiow  of  toT- 
0BHlG>'fite.«  Tlfe  planm  afe  xtty  isw  m  tamheiv:  ke  dMeniiiifitf 
the  rumex  digynus,  saxifiaga  tricuspidata,  ateaaria  neplcMei^? 
iifiiaioaoaiafti,  and'dntbahirta:  aD  tile  others  v^remifoiliO^^ 
lost.   Ncftr  me  sea  shore  he  observed  burrows  of  blue  foxes: 
feet  maifes  of  bears,  and  of  another  sniitttar;  wltich  lie  con|e<^- 
tuced  to  be  tK<r  rein-deer.    But  hw  birds  vfere  mku,  4ucA  as  . 
fiifanars,  divers,  puihns^  and  terns. 

OBOLOOICAI.  SOCIETY. 

the  flr^t  meeting  for  business  took  place  on  Nov.  21. 

A  lettJer  from  R.  Anstice,  Es(j.  accompanying  a  specimen  of 
awagonite  from  the  Quantock  Hills,  was  read. 

The  Quantock  Hills  consist  chiefly  of  greywacke,  but  are 
penetrated  by  a  bed  of  mountain  lime-stone  running  through  a 
great  part  of  their  length.  In  a  quarry  near  the  village  of  JVler- 
ridge,  about  six  miles  from  Bridgewater,  is  a  fissure  in  this  Hme- 
stone  rock,  which  has  been  for  some  time  famous  for  its  calca-  . 
mons  stsdactites.  Recently  this  fissure  has  been  cleared  to  a 
greater  extent  than  before ;  and  Mr.  Anstice  visited  the  spot  in  the 
flsonft  of  August  last,  when  he  found  that,  after  proceeding 

^ong it fbriiboat  40  yards,  the  passage  suddenly  became  cottr  . 
tracteiT.        ^       ^        /     ^      ^  V 

The  niulM^^^rfrtf  tietttg  enlarged  at  his  desire,  it  was  found  to 
IwjFfcNU  lt-^i0mi»ibm^^jeLtdB  in  lengdi,  from  six  to  ten'  yajpds 

i 

•  ,  Digitized  by  Google 


68  ProceedingB  of  Fldlwphkdh  SodUm.  [Jan. 

in  breadth,  and  from  tiu€e  to  six  feet  w  B^ght  alon^  Ihe  niddBe. 
About  one-third  of  its  sdrface  WM  covcrwl  iwtii  firt»^CCtiito»  of 
jtfTj^onite  (Jios  ferri)  of  oreat  beauty/  '  TWs'eavlnrii  isi'ttbuntod 
in  me  ^reywacke;  and  Mr.  Anslice  imailuB;-t]iat'1i|e.'tabo- 
re&cences  of  airagonite  occur  only  in  that  idAf  ^wiliie  ibsme 
which  are  found  adiiering  to  the  lime-stOHe  «re  iSjMmnk  odca- 
reous  stalactite.  •  • 

A  letter  was  fead  from  Mr.  Winch,  mentioning  the  discovery 
of  a  tree  about  28  or  30  feet  long,  v\ith  its  branches,  in  a  bed  oi 
Jire-atuue  {^one  of  the  coal  sand-stones)  at  High  Heworth,  near 
Newcastle.  Of  this  oro;anic  remain  the  trunk  and  larger  branches 
are  siliceous;  while  the  bark,  the.  small  branches,  and  leaves, 
are  converted  into  coal :  and  Mr.  Winch  remarks,  that  the  small 
\(-\m  of  coal,  called  by  the  miners  coal-pipes,  owe  their  origin 
universally  to  small  branches  of  trees.  Mr.  W.  states  it  as  a 
remarkable  and  interesting  fact,  that,  while  the  trunks  of  trees 
found  in  the  Whitby  alum  shale  are  nuneralized  by  calcareous 
spar,  clay-iron-stone,  and  iron  pyrites,  and  their  bark  is  converted 
into  jet;  those  buried  in  the  iNewcastle  sand-stones  are  ahvays 
.jnineralized  by  silex,  and  their  bark  changed  into  common  coal. 

A  paper  by  Dr.  Berger  was  read,  containing  a  ttu  oretical  ex- 
planation of  tlie  curvature  of  the  beds  of  lime-stone  wluch  icMcm 
the  Jura  raoimtains. 

. .  Dec.  5. — Thereadmg  of  a  pnperby  Mr.  W.  Pliillips,  entitled, 
"Remarks  on  the  Chalk  Hills  m  tlie  Neighbourhood  of  Dover, 
and  on  the  green  San4  and  blue  Mad  overlying  it  ^ear  Folke- 
stone," was  begun. 

.  ,^4^ec.  19. — ^Tae,  reading  of  Mr.. Fhiihps's  paper  was  GtmtiBiiAcL. 

KOYAL  ACADEMY  OF  SCIENCES  AT  PARIS.  *.  *. 

•  .  ■  ■ 

Sept.  1, 1817. — ^The  following  papers  -i^erie  read  i    *  * 
.  A  memoir  on  aneurism,  by  M.  Provencal.      ,  ' 

A  de8C|ij[^on  of  the  oyster-beds  of  Mareaiiiies,  by  M.  de 
Mont^gre. 

;  An  offer  made  by  an  anonymous  individual  to  contribute  a 
.lium  of  7000  fr.  for  the  purpose  of  founding. a  j^rize      the  en- 
I  .couragement  of  inquiries  into  subjects  connected  vitb  '0ltt(iibtiGfly 
was  referred  to  a  committee.  -  »"  " 

^  8. — A  letter  from  the  Minister  of  the  Interior  was  *  Mm1» 
communicating  the  King's  approval  of  the  electkm-of 'M^rFboQ 
into  tl^  ciass  of  ^Foreign  Associates.  ,  _  .  r 
.  A  jpaper^  entitle^  "  Researches  on  Chlore  a^d  w  Itydror 
chl^onc  Acid,"  by  M.  Hosier,  was  referted'to  the '» yoftoidt^iMlioii 
of  It  Qopanuttee,       ^     ...  '   V    .      \  Xt^ 

^  M..]Laniarck  gave  an  account. of  a  paper 'liddress^' to  the 
.^oa^ijoay  by  M.  Dup^titThouars,  on  the  renewal  df  oldt.of 
farees.  '  -   j  .::bLiSiu 

M.  Founier,  in  the  name  of  the  committee  to  tf/hidb^  offer 
of  an  anonymous  person  to  estabUsh  a  prize  for  statistics  wjwi 
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'  referred^  reported  their  unanimous  opmioii  that  the  offer  should 
be  accepted.  Upon  wiuch  the  Aeademy  resolved  that  applica- 
tion should  be  made  to  the  Minister  of  the  Inlerior  requesting 
his  IVlajesty  'ii  authoiity  to  accept  the  sum  thu»  liberally  (^ered 
for  the  above-mentioned  purpose. 

IVL  Geoflfroy-Saiiile-tiiiaue  read  a  memoir  on  tbe  structure  of  ' 
tiie  OS  kyoides  in  different  animals. 

Sept.  16.«*-Atter  some  letters  had  been  read,  the  remainder  of 
the  sittincr  was  occupied  by  two  memoirs  :  the  one  by  M.  Moreau 
de  Jonnes,  entitled,  "  A  Gtolc  ,;ical  and  Mineralogical  Examina- 
tion of  the  Volcanic  Mounlams  of  Vauclin,  in  the  Island  of 
Martinique;"  and  the  otlitr  by  Gen.  Sauviac,  "  On  tlio  Ocean.*' 

Sept.  22. — ^M.  Fevre  prcberited  the  contuiuation  of  his  "  Essay 
On  the  Constnictu»i  of  Chemical  Tables/'  which  was  referred  to 
'  a  committee. 

*  A  report  was  made  on  ^'  Maps  of  the  Kingdom  of  Portugal^" 
by  Jose  Correade  Mello  and  Pedro  Caidoso  Giraldes. 

S/jhreeixe,  in  the  name  of  a  committee,  made  a  repofi  on 
a  idemoir  by  M.  Huzard,  imi. ;  the  object  of  which  is  an  mqmry 
into  dMt  qjmlkits  which  cWacterized  the  English  horses  before 
ditir-  ttix^ioration,  the  present  state  of  the  breeds  and  tibe 
Mtk^Ai/by  wlttch  t^e  English  have  succeeded  in  producing 
dioae  qualities  to  which  their  horses  are  indebted  for  the  high 
esteem  in  which  they  sore  now  held. 

<iM.  Poiial  f^ad  a  paper^  entitled^    Considerationa  on  Peri^ 
tteM  Inflammation.'^ 

-  Sppi.  29^M.  Airago  read  a  letter  from  M.  I>upinr  ghrmg  an 
aeeiiniQi^itf  im  Aurora  ^om^s  observed  by  him.  at  ulaagoiKt. 

Jhp  leading  of  M.  Momande  Jonah's  memoir  was  proceedad 

A  memoir rby  llL  LaystoBa  on  opndu$tOi«  against  ligiltning 
was  refanred  to  a  oomnittee. 

rptf#»<6.«»riL;  CoqueberUMontbret  began  the  reading  of  a  verv 
flunnle  report  on  the  dreumnangation  of  the  globe^  by  M« 
KmeuBftenk  ' 

i  fettor .  was  read  from  M.  Iletm,  Ingenkur  PonTi  «^ 
Gbamseesj  dated  Florae,  depart,  de  la  Leiz^re,  giving  an  aceonat 
of  a  mass  of  native  oxide  of  iron  in  which  are  many  partielea  of 
native  iron,  found  in  the  bed  of  a  torrent  near  Horac*  'Menn. 
Haiiy  and  V^auqiu  Im  were  requested  to  examine  the  specimena  . 
accompauym^  the  paper. 

-  Oct,  13, — ^Two  proof  pieces  oi  tlitj  rnLclal  struck  in  comme* 
moration  of  the  voyage  of  the  corvelte  Liaiiia  were  presented 
by  the  Minister  of  Marine.  '  " 

^  Mi  Babiru't,  uucicn  eleve  of  the  Polytechnic  Scliool,  pre- 
tended a  meiJLioir  m  wiuch  he  examines  tlie  precision  of  the  for- 
mida  given  by  M.  Laplace  on  the  deviation  of  bodies  falling  from 
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MM.  Molard  and  Am^kit  read  a  report.c»  tbe  mw  Immpii^ 
w^b&d  by  Lord  Cochrane ;  but  the  Academy  being  ififorsaod 
Ikttt  a  «iiiiilar  inrefttigailioB  bad  been  nadertakaa  bf  ovitm  a£  ttm 
Miduiter  of  Marine,  mpended  further  procMdtiigft  <m  die  «ub« 
jecty  and  ordered  the  committee  to  ^ve  dieir  nigiglMhf- io  ikm 
eommissioners  appointed  by  the  Mmiater. 

M.  Girard  gave  in  the  report  of  a  comoiittefi  m  the  aUdo* 
gra][^e  of  M.  de  Saint-Far.  This  instnwcBt  feiembles  the 
iWMiimop  plane  table,  «ritk  theadditioKi  of  a  ^duat«i  d§n,  mk  ich 
may  be  read  off  to  mmntes,  and  to  whieh  a  telescope  may  ha 
adapted,  In^erto  enable  itto  aem  Aapuposa  of  a  tieodoliteu 

M.  Canehy  read  a  laeaioir  oa-  the  leeohithm  of  pdynfimiak 
ioito teallheton of  the eeeond  degiia. 

Oef.  fiO.^The  death  of  M«  Oenty,  OonMpenliai  af  «ha 
Academy^  was  aimoiinced. 

M#  CoqacfeettJioathret  coachdad  his  repofi  aa  thaiafaga  of 
M«  Knisenetem  nwuid  the  f^<alb%. 
'  AnfnaokhyM.OMxoaainelhodiif  pnfcaarv^ 
was  read,  aad  was  lafenad  to  M.  Thmara*  . 

Oef.  27.— M.  SpHm  pvesealed  a  BMnoir  oa  anheneai  trigona* 
metry,  which  was  referred  to  MM.  Legendia  ana  Ddambre. 

M .  €Krard  read  a  memoir  on  the  flowing  of  ether  aad  aedaift 
other  fluide  through  capiUary  ^ass  tubes.  '  . 

M.  Bosc  presented  the  report  of  a  committee  on  a  itatistical 
description  of  the  district  of  Maronimei,  by  M.  GiuUet.  In 
this  paper  tlic  most  important  urticlf  is  a  relation  of  the  mana;^e« 
meat  of  the  ovster  pools.  The  oysters  are  obtained  by  dredj^g 
off  Oleron  and  the  Isle  of  Aix,  and  siicii  as  are  siuail  and  roimd 
are  selected  to  be  fattened  in  Uie  pook.  These  pools  are  spaces 
on  the  river  bank  from  800  to  900  yards  square  in  extent,  and 
ar6  ^urround«d  with  a  dam  to  keep  out  the  tide.  The  succesftful 
management  of  these  pools  depends  on  ibur  circumatancai ; 
first,  not  to  overcrowd  die  pools  with  oysters:  seooadly,  to 
transfer  the  oysters  onoe  a  year  from  the  exhausted  pool  to  one 
which  has  been  vacant  for  an  entire  twelvemonth  before  :  thirdly, 
to  increase  the  depth  of  water  during  winier,  that  the  oysters 
may  not  be  hurt  by  the  frost :  fourthly,  to  prevent  the  rain-water 
from  finding  its  way  into  the  pools.  Three  years  at  least  are 
required  to  bring  the  oysters  to  a  marketable  state,  and  the 
longer  they  rf^main  the  more  fat  and  deli<  ate  they  become. 

IVI  M.  Laplaoe  and  Coquebert-Montbret  were  appointed  te 
draw  up  the  bill  of  mortedity,  to  be  illiefted  iathe  HMfiMNOI  of 

the  Academy,  ace<MKiing  to  castom* 

'   *        ■     ■  • 
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SCl&NTIFldN^TSJULIGSNCE,  AND  XOTICRS  Of.  ftUBJ£CT8 

I.  Lectures. 

'  *  .  «    ■  «  « 

Mrs.  I^witt  i§r  9bo^  to.  noMMiice  her  LmIwm  m 

lliperalogy.  . 
I  .Mu  CKmtie,  Depis^  Inspector  of  MOtnif  VcvfUith,  ynH 
lUHmnwioe  liis  Spriag  .QoinM<)f  ioitotts  ou  J&urgeiy^  oa  Moo* 
day,  Jan.  19,  at  five  minutes  pa^ t  eight  in  the  evening  in  the 
'Uraiting  room  of  tba  Wesmniifeer  InArtuury  for  Diseases  of 
iki  Eye,  Marylebone-stieet,  PicoadiUy.  To  bfe  -^lilitMiai  on 
.  Mopdaysy  Wednesdaysy  and  FridigFa* 

li^.  Thomas  Bell,  F.L.S.  wiQ  coammMUs  iMtoiaa  w  «i0 
6lni<9taie  and  Siaeases  of  thsTeodiy  to.  BkOtty'^  VUmpJUi^  on 
Fnday,  Jan.  9,  at  half-past  fifi  o'olodi* 

th  Safety  Lamp  for  CoaUMines, 

.  A  publication  lia^s  been  forwarded  to  the  Editors,  eutitled,  a 
Report  upon  the  Claims  of  Mr.  Geo.  Stephenson  relative  to 
the  Invention  of  his  Safety  Lamp,  by  the  Committee  appointed 
.at  a  Meeting  hoWen  in  Newcastle,  on  Nov.  1,  1817."  The 
Editors  of  the  Armahy  not  choosing  to  take  any  part  in  the 
controversy  between  the  friends  ot  Sir  H.  Davy  and  of  Mr. 
Stephenson,  have  not  inserted  the  Report  of  a  Committee  of  Sir 
H.  jbavy's  friends  assembled  at  Sir  Joseph  Banks's ;  and  for  the 
vsame  reason  shall  abstain  at  present  from  noticing  the  proceed- 
.  Jugs  of  Mr.  Stephenson's  friends.    At  same  future  time,  how- 
.  ev€iv  they  mean  to  tctke  up  tlie  subject,  and  to  give,  with  all  the 
.in^partiality  in  their  power,  a  history  of  the  experiments  insti- 
-  tttted,  and  of  the  machines  inTenUd,  iar  the  paiposaof  preTant- 
.  mi^MMigkmam  Ms.eQal^aiaas. 

,-i¥lnQf  spar^  although  abundant  in  England,  is  one  of  the 
rarest  sin^e  minerals  found  in  Scotland.  Hitherto  it  has  been 
met  with  but  in  two  places  :  at  Monaltree,  in  Aberdeenshire, 
where  it  forms  one  of  the  constituents  of  a  galena  vein  in  gra- 
\XMite4  and  the  remote  island  of  Papa-Stour,  one  of  tlie  Shet- 
^ianoSy  in  vesiculai'  cavities  in  amygdaloid,  associated  with  chal- 
eedcmy,  calcareous  spar,  and  heavy  spar.  A  few  months  ago 
Professor  Jamesonj  dumg  his  investigation  of  the  mineralogy 
of  lUnfrewshiroi  again  met  with  this  rare  substance^  near  tha 
filiaga  of  Qowockf  in  Tesioukir  cavities  in  ppvphyfy* 

IV.  Cktomate  of  Iron  in  Shetlafid. 

I>r.  Hibberty  who  lately  visited  the  Shetland  Island 


Digitized  by  Google 


72  Scietuyic  IniMgence.         "  [Jan. 

view  of  determining  their  geognostical  stnictnre  and  relations, 
fouled  in  the  Island  of  Unst  considerable  masses  of  that  valuable 
substance  the  chromate  of  iron. 

V.  Botanical  Specimens  from  Switzerland. 

J.  C.  Schleicher^  of  Bex,  in  the  canton  de  Vaud,  who  has 
lon^  been  known  as  a  dealer  in  seeds  and  dried  8|)ecimeQB  of 
Swiss  plants,  is  now  in  London,  for  the  purpose  ot'  iuniishiDg 
the  herbaria  of  English  botanists  with  the  Alpme,  and  other  in- 
digenous plants  pi  Switzerland.  He  has  pubUshed  a  catalogue 
of  genera  and  species,  from  which  persons  may«select  whaterer 
specimens  they  wish  at  a  very  moderate  price. 

VI*  Davjf'i  Safety  Lamp.  / 

An  addition  has  been  made  to  this  Tahiable  apparatus  by  Mr. 
Newman,  by  which  it  appears  probable  4;hat  its  utili^  ww  be 
increased.  It  consists  in  attaehing  to  ttie  lower  part  of  the  wire* 
mm  a  .  convex  lens.  The  effect  of  this  is,  that  the  miner  will 
bave  it  in  his  power  to  direct  a  strong  light  upon  any  partieider 
pari  whese  it  may  be  required,  while  the  lens  has  the  itwAm 
advantage  of  covering  a  portion  of  the  gauze>  and  preserving  it 
from  the  eo^  dust  and  oil,  by  which,  without  considerable  ,care, 
it  iq  liable  to  be  obstructed. 

yil.  Efftct  of  Hot  Water  on  Flawm. 

The  fc^owing  fact,  as  far  as  we  know,  has  not  yet  appeared 

111  print.    It  is,  however,  deserving  ot'  itjcord,  as  an  interesting  , 
contribution  to  what  has  hitherto  bccii  discovered  on  the  subject 
of  vegetable  physiology,  and  as  enabling  the  lovers  of  tloweio  to 
prolong  for  a  day  the  enjoyment  of  their  short-iived  beauty.  ^ 

Most  flowers  begin  to  droop  unci  fade  after  being  kept  during  24 
hours  ui  Wilier :  a  few  may  be  revi\  ed  by  substituting  fresh  water; 
but  all  (the  uiost  i  Ligacious,  such  as  tlie  poppy,  and  perhaps  one 
or  two  others  excepted)  may  be  completely  restored  by  the 
use  of  hot  water.  Vox  this  purpuse  place  the  flowers  in  scaldina 
water,  deep  enough  to  cover  about  one-third  of  the  length  <» 
the  stem:  by4he  time  tlie  water  has  become  cold  the  tiowera 
will  have  become  erect  and  fresh:  then  cutoff  the  coddled  en4 
of  the  sterns^  and  put  them  mto  cold  water.    Ji^ivbatwn  est, 

VII.  Third  Volume  of  the  Memoirs  of  the  Societif  of  Arcueii. 

Tlie  third  volume  of  the  memoirs  of  this  respectable  society 
has  lieen  lately  received  in  London.  It  contams  a  number  of 
valHable  papers ;  but  many  of  them  have  been  written  for  somef 
time,  and  their  contents  have  been  already  made  pubhc : 
account  of  several  of  them  has  been  given  in  the  preceding 
volumes  of  the  Amah.  We  shall  embrace  an  early  opportunity- 
of  communicating  to  our  readers  an  abstract  of  the  I^o^e  recent 
papers :  in  the  meanttmei  it  may  hot  be  uninteresting  to  have  % 
list  of  the  whole : 

■   I  r  %  • 

i 
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On  the  Properties  of  the  different  Species  of  Rays  which  may 
be  separated  oy  Means  of  the  Prism  from  the  Solar  Spectruw. 
By  M.  J.  £.  Berard.   (For  an  account  of  this  paper  see  ^mui/t 
Fkiloaopii^,  vol.ii.  p.  161.) 

Memoir  upon  a  new  detonating  Substance.  By  M.  Dulong. 
(For  an  account  of  this  substance,  see  Thomson's  Chemistry, 
vol.i.  p.  216,  fifth  edit.) 

Considerations  on  Vegetable  Analysis  and  Animal  Analysis. 
By  M.  Berlhollet. 

Observations  on  tiie  Mercurial  Precipitates,  and  on  tbose  of 
Sulphate  of  Aluniine.   By  M.  BerthoUet. 

Experiments  to  determine  if  Alcohol  exists  ready  fimned  ui 
Wine.    By  M.  Gay-Lussac. 

On  a  Method  of  imitating  artificially  the  Phenomena  of 
Colours  pfodnoed  by  the  Action  of  thin  Plates  of  Bfica  upon 
polarioEea  Rays.  By  M.  Biot.  (For  an  account  of  M.  Biot's 
experimentB  on  the  manper  in  which  hght  is  affected  by  passing 
tto>ngh  tiiin  plates  of  various  substances,  see  Amah  oj  PhUO' 
Mophy^  vd,  U  p«  225 ;  vii.  4 ;  viii.  294. 

DaMtl|ptian  and  Use  ef  a  repeating  Goniometer.  By  M* 
Malai^'"'  >  - 

Ofta-Tsmadralile  La!ir  iriiieh  is  obswed  in'llie  Oscilbtim  of 
himinouB  Particles,  when  &ey  cross  <4>tiquely  thin  Plates,  of 
Suiphate  of  Lime  or  Rock  Ciystal,  out  parallel  to  the  Ass  of 
Ciystallization.   By  M.  Biot. 

Continuation  of  the  Observations  on  the  inflammable  Oases, 
styli^d  Carburetted  Hydrogen  and  Oxicarbmetted  Hydrogen.  By 
M.  BerthoUet.  (The  paper  of  which  this  is  stated  to  be  the 
continuation  is  contained  ni  the  seL  Oiul  vohmie  of  these  memoirs.) 

Experiments  on  the  Proportion  oi"  the  Elements  of  iDiitric 
Acid.    By  M.  BerthoUet. 

Observations  on  the  Composition  of  Oxymuriatic  Acid.  By 
M.  BerthoUet.  ' 

On  the  Inrtnence  of  the  Pressure  of  the  Air  upon  the  Ciys- 
taUization  of  Sahs.    By  M.  Gay-Lussac. 

Researches  upon  the  Laws  of  the  Dilatation  of  Fluids  at  all 
Temperatures.  -  By  M.  Biot.  (A  translation  of  this  paper  was 
inserted  in  the  Annals  of  Fhilosophi/,  vol.  ix.  p.  363.) 

Memoir  on  the  Geography  of  the  IMants  of  France,  considered 
in  its  Relations  with  absolute  Iieio;ht.  - 

Memoir  on  the  Colour  of  thin  Plates.  By  M.  Arrago.  (Some 
account  of  M.  Arrago's  experiments  on  hght  will  be  ibund  along 
with  those  of  M.  Biot,  as  referred  to  above.) 

Cofisparative'  Examination  of  the  Intensity  of  Action  w^hich 
the  extwoidintiry  repulsive  Force  of  Iceland  Spar  exercises  upon 
the  lummMI'MdleGfttles  of  different  Colours.   By  M.  Biot. 

Genoi^* Cdnsiderations  on  double  Flowers, 'and  in  particular 
on  those  of  the  Family  of  the  Ranunctdacea.  By  M.  Delaof- 
doib,    ►  • 
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Memoir  on.  tht  CombiiitwIaoM  <tf  PhoiplKW  uMi  099^^. 
jBj  M.  Dukog. 

Jloiice  respecting  the  Beoompomtioii  of  the  Sulphate  of 
Baiytes  and  of  the,  Smbcarbonate  of  lime  by  Petek.  By  M* 
Siilibollet.* 

«rer 

file  Globe.  By  Alex,  von  Humboldt. 


The  Editors  have  receiyed  an  accomit  of 
lliait  hsfe^been  pecforwed  Ipy  Dr»  Sburaj,  of  BdkilMrgKy  em  the 
composition  of  muriatie  Md»  vfaieh  they  regr^  they 
•Ua  to  inseiiiR  the  present nomben 


Article  XIV. 

iVcio  Fatents, 


ARiNG,  Esq.  Marsh-place,  Lambeth; 
am-eiiL>,ines>.    May  22,  J 81 7, 


for 


OSORGE  Manw 

improTements  in  steam-en gmes. 

JPhilip  Hutchinson  Clay,  of  London,  gentleman;  for  a 
combination  of  machinery  for  repairing-  and  improving  tiimpike 
and  other  roads  and  highways,  and  keeping  the  B9xa&  in.  good 
order.    May  22,  1817. 

Seth  Hunt,  late  of  the  United  States  of  America,  now 
Kfin^  in  Covcnt  Garden,  Esq. ;  for  nn  improvt  il  escapement  for 
clocks,  and  watches,  and  chronometers.  Communicated  to  hun 
by  a  foreigner  residing  abroad.    May  22,  1817. 

Seth  Hi  nt,  late  of  the  Ihiited  States  of  America,  now  of 
Covent  Garden,  Esq. ;  for  certam  combmations  of  improvements 
in  machinery  for  making  pins.  Communicated  to  him  by. a 
£mi^]ier  residing  abroad.    May  23,  1817. 

Gabbibl  Tigbrk,  Dake's-coiirt,  Bow-8tveet»  gendeman; 
far  a  {ffocess  of  manufatcturing  writing  paper  in  wmi  ^"wmy  that 
it  uriM  be  extremely  difiicnlt,  if  not  impossibley  .aftsrwsnli  to 
extract  oir  discharge  any  wnlaBg  fiom  sttch  ipaiier.  Jma  3^ 
1817.  ^  ^  ' 

Chabus  Wyatt,  of  Bcdfoid-row,  coppenmtdi :  lor  a  new 
flsstfecKl-ep  asethocbof  pmiwtiBg  amy  disadTSdalegeeue  acflwu- 
lations  of  hsMk  in.  annnfibBtsriM  eiii  rsfining  annr«.  Amm  3^ 
1817^ 

*  BmnjAMnt  A«sx&  Bat,  of  Binningham ;  ftr  ceHem  iaiprove'* 
jnente  ie  ohiflaney  ernaiaents,  which  are  so  ceiiBtwotoA  thit  th«y 
may  he  used  fyt  fivMcr^ens,  flower  or  sweet  jars,  tfaae^ ieos 
eeses,  cenfles^ks,  toest-stands,  and  tbisoiui  etfier  purposes. 
*ine3,  W17- 

John  Pabnali^  brazier^  of  Saint  Anstdl,  Ctomwsll;.fiiir ft 
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method  of  tinning,  or  covering  with  tin^  sheets  or  plates  of 
copper,  brass,  or  zinc.    June  10,  1817.  ' 

Thomas  Wiim  lk,  a  wh^irfini:^er  at  Chester,  and  Glorge 
Eyton,  of  the  sdiiie  place,  gentleman;  for  a  new  or  improved 
kiln,  for  the  pur|)08e  of  drying  malt,  wheat,  oats,  barley,  peas, 
beaa£,  and  other  substaacesi  iff  m&saund  steam,  assisted  by  air. 
June  10,  1817. 

Under  the  head  of  Patents  we  have  to  ajinounce  to  our 
readers  that  Mr.  Le^er  Didot  (not  Rogery  as  mentioned  by  mis- 
take, in  the  list  of  new  patents  contained  in  our  last  number) 
has  just  completed  the  specification  of  his  patent  for  improve- 
ments upon  the  machines  already  in  use,  for  making  wove  and 
laid  paper,  in  continued  lengths,  or  separate  sheets ;  and  we  do 
it  the  nore  especiidlyy  «ih4v9in  ^  great-i^g^ii  of  the  specificap> 
tioD^  and  the  extensive  drawings  necassaiy  to  elucidate  Mt,*  there 
teems  little  probability  of  its  being  wade  {mUic  in  Any  aHhag 
way.  In  the  improved  machines  t£e  ordinary  paper  monkki  ein 
be  carried  forwiurds  in  an  endless  succession,  and  paper  made 
upon  diem  in  sheets,  wilfc  the  usual  wise  marks^  just  the  Bame  as 

Sr  band,  or  it  may  be  made  of  any  remured  leegtb,  and  without 
e  m«rks.  The  same  machine  wiB  Wke  pfl^  upon  an 
endless  rerelving  wiss  mb,  as  in  a  fcamer  patMlmiielmiof  Ae 
same  sortiKt*  . 

avmBKaBamsEtavsmBSMpi  i 

4 

*  I 

-  AiLxicu  XV* 

Igcientifi^  Jpooks  m  hand,  or  in  tht  ^rm. 

The  secood  part  of  the  second  vokitne  it  tite  Mtedb  ^  Ite  War* 
neiiaa  l^atuiaL  History  Society  will  appear  Ae  ftr4  imk  la  JMwhr. 

Mr. 'Fariics  hai  .jml  asmpietsd  ft  mm  emm  af-hii  Ckamicd 
Catecl||im. 

Dr.  Adams  is  about  to  pablfA  a  edi|ipn  af  bis  Ufe  aC  Mr.  Joba 
Hanter* 

Mr.  Miirs  HistoiJ  aC  British  India  k  ji«»t  ready  ibr  publicatjan. 

J*  Cm  Curwen,  fisq.  M.  P.  u  about  to  publish  Xetteri  written 
during  a  Tour  in  Ireland  :  they  are  pjrincipalfv  on  feubjects  connected 
with  the  Agriculture  and  !mtera«il  Froipariqr  or  that  important  jportion 

of  the  United  Kingdom, 

The  Hev.  J.  Yates,  M.i\.  is  about  to  publish  four  Discourses  on  the 
Effects  of  drinkinf^  Spirituous  and  otlier  intoxicating  Liquors.  This 
work  is  designed  to  serve  as  a  popular  and  practical  treatise,  com- 
bining powerful  persuasives,  derived  from  the  infiuen cc  of  spirituous 
liquors  upon  the  morals  and  tlie  understanding,  with  an  accurate  de- 
scription of  their  etiects  upon  the  bodil;^  frame ;  in  .^ompiliDg  whtefa 
the  author  has  availed  himself  of  the  opmkms  sikl  lastinwoiei  of  Drk 
WiUsn,  Lettisomj  Heberden,IanDieu8,  Busb,  Trbtler,  Beddoes;  Alkin, 
and  munis  oAer  writers,  *  -  ^ 
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JUhlgiietical  and  Meteorological  OhservtUions^ 
By  Cd,  Beautby,  FJLS. 

Bu%h£y  Heath,  near  Stamnore. 
UHtnAe  5l«  ST^  48"  Korlk.  Lonsitode  west  in  time  1' 
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REMARKS. 

TJevenfh  Month. — 2  to  4.  Neaily  calm:  dripping  mists,  with 
alternate  obscurity,  by  Cirrostratits^  and  sunsliine.  6.  A  slight 
sliower  at  night.  7.  A  gale  at  S.W. :  showers  by  night. 
8.  Squally :  several  showers  in  the  day.  9.  Windy,  fine,  with 
Cumulus^  C7/T/f5,  and  Cirrostratiis,  10.  Misty  morning  :  Cirrus^ 
Cirrostraias :  fair  day:  \\indy  at  night.  11.  Fine  morning: 
then  quickly  overcast  and  wet,  a.m.  12.  Red  sun-rise:  then 
CirrostratuSf  speedily  general:  cloudy  till  evening:  windy  at 
night.  13.  Fine  mommg,  with  Cirrostratit^:  fair  day;  rather 
windy  night.  14.  Much  Cinostratus  in  the  morning :  rain  by 
half  past  nine:  fair  evening.  15.  Wet,  gloomy  mommg:  calm 
and-Ughter,  mid-day:  p.m.  the  wind  went  to  W.,  and  blew 
strong:  clear  night.  16.  Coloured  Cin^.  with  Cirro^tratus  2d 
sun-nse:  misty!:  steady  breeze,  with  some  aj«>earance  of  distant 
rain:  cloudy  evening.  17.  Fair:  Bomewnat  windy  night. 
18.  Fair:  snow  fell  within  a  few  miles  of. us:  evening  twilight 
biminous  and  orange-coloured.  ^19.  Cirrocumtdns^  Cirrus j  and 
Cinmtratus :  abundant  dew  on  ^e  grass  all  day :  yery  fine  sky. 
20.  Very  misty,  a.m.:  the  trees  drip  much:  fine,  p.m.^  ;witii 
dew  and  lai^e  Cirri,  21,  Cloudy:  rather  windy:  little  or  no 
dew  this  morning:  CirrCstratus,  Cumulus:  the  wind  to  N.  at 
night.  22.  Fa^i  ,C«m  in\  tefty  .barsi,  stretching.  N.  mid;  S., 
fbfibwed  by  Cirrocumuhs,  and  a  group  of  clouios  among -.the 
imolte  ot  Juke  rity*;  23.  Fine^  dear  morning :  ^rey  skv  after. 
fti*  Cirro^rAtiuSj  with  Cirrus^  j^it  sunrrise:  >a  htde  light- rsiu, 
p.m.:  lunar  corona,  Mlowed.Jby  a  large  faint  halo. .  2^.  Hoar 
nost:  a  steady  gale  through  tiie  day,  with  an  ajtpearaiic^  of 
Nimbi  in  the  'NW:  rain«after  sup*set,  26-^28.  Fair :  somewpat 
'  wind^,  with  Cirrosh^atus,  Sec.  29.  The  hygr<«fteter  -sfoo^  at 
78P  till  noon :  and  a  little  rain  fell,  a.m.  aua  at  night  :  tike  ^>ees 
came  out  in  coiQsiderable  numbers,  continuing  about  tibe  l^^ve* 
90.  Orercast,  !wjndy:  the  maximum  temp,  at  ninCj^  ai,  niy  or 
r^athec,  the  whole  24  hours  warm  alike.  .  ^ 

Tweffth  Mont^.-r-l*  A  wet  day.  ,  » 

*     *  *    •  RESULTS.       '  ii 

A\  iiids  soiithi  liy  iind  westerly.  ^ 

Barometer :  Greatest  height  30*46  iache%4 v 

•  Least  . :  29-26        .  'j 

Mean  of  the  period  .29-878 

Tbermpmeter :  Greatest  height  •  v    •  •  •^  / 
,   .    Least  •...*30  ."^ 

Mean  of  the  period,         474T  :  • 

Mean  of  the  hygrometer,  76°.   .Rain,,  2  inches.  Ev^oradon, 
'   1-02  inch,  divided  as  follows:  to  the  9t!i,  (^*27;-to  the  15th, 
0-40 ;  10  Uie  23d,  0  23 ;  to  the  end,  0-12.  ' 

TtUmkmn,  Twelfth  MMihf  18,  I81T.  L.  HoWA&Of 
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.  Akticle  I. 

Biographical  Account  of  Lord  Stanhope, 

Charles  STANHOPE,  third  Earl  Stanhope,  was  bom  in 
the  year  1753.  His  grandfather,  the  first  Earl  Stanhope,  was 
eminently  distinguished  both  for  his  TiiiUtary  and  his  political 
talents  ;  his  father,  the  second  Earl,  althougn  less  known  in  a 

Sublic  capacity,  was  likewise  a  man  of  ability,  and  particularly 
irected  his  attention  to  the  study  of  the  mathematics,  in  which 
he  made  considerable  proficiency.  The  two  first  Earls  Stanhope 
were  both  of  them  warmly  attached  to  the  Whig  party,  and  on 
all  occaJiions,  both  as  members  of  the  legislature  and  of  the  com- 
mxmity  at  large,  uniformly  supported  what  is  generally  termed 
the  libcnii  side  of  all  political  questions.  The  subject  of  our 
memoir  was  sent  very  young  to  Eton  College,  but  at  the  age  of 
ten  was  removed  from  it,  m  order  to  accompany  his  fatner's 
family  to  Geneva,  who  took  up  their  residence  for  some  time  in 
that  city,  in  consequence  of  the  dehcate  health  of  the  eldest  son, 
who  died  shortly  after,  and  thus  left  Charles  to  assume  the  title 
of  Viscount  Mahon,  and  to  support  the  hereditary  dignity  of 
the  family.  They  continued  at  Ueheya  for  ten  years,  so  that  tha 
late  Earl  passed  in  that  city  the  period  of  life  which  is  the  most 
important  for  the  formation  of  the  character,  and  ion  the  acquisi- 
tion of  those  habits  which  must  tend,  in  a  great  de^ee,  to  der 
termine  the  future  pursuits  of  the  individual.  His  education  was 
conducted  under  tne  inspection  of  M.  le  Sage,  a  man  of  consi- 
d^ribl^  ingenuity,  who  is  known  as  the  author  of  a  theory  of 
gravity,  as'weU  as  of  yarious  tracts  on  different  topics  connected 
vith  mineralogy,  chemistry,  and  the  other  departments  of 'natural 
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philosophy.  Duiing  his  residence  in  Switzerland,  the  yomig 
nobleman  made  a  conakierable  adTance  in  his  soieiitific  pursuits, 
i^cially  in  those  bnaohBi  lo  whicb  he  afterwards  so  sedu- 
lously dirotfid  Jbittsdi.  VnH^  he  was  atill  in  Oeneva,.  and  of 
oewa»bofeiaiihtw»aitWenty  yenntof  age,  he  actually  obtained  a 
^Kmp^^SbBit^^i  }^  StocVhalin,  for 

lliehiMt/fi^(<to>lher8timctnm  itwasifi'" 


m;]^reiich,vilaili  w!a9>  published  among  the  Transactiomi  o£1li( 
Society.*!^  lA  appears,  however,  that  tl^  other  objacts  iriiiich^we 
conceive  to  be  ea^csitiai  to  complete  the  education  of  a  man  of 
rank,  were  not  neglected,  and  that  he  even  distinguished  him- 
self for  his  dexterity  and  adroitness  in  various  athletic  accom- 
plishments, such  as  horsemanship,  and  the  military  exercises. 

He  may  be  cont^idered  as  having  almost  inherited  from  his 
father  and  oraiidfather  a  pecuhar  set  of  pohtical  opinions,  and 
those  would  be  fostered  by  the  mode  of  his  education,  and  the 
associations  wliich  he  woidd  form  by  his  residence  at  Geneva. 
He  accordingly  acquired  a  decided  attachment  to  all  those  prin- 
ciples and  measures  which  he  supposed  to  be  favourable  to 
the'  liberty  of  the  subject,  in  opposition  to  the  privileges  Qr 
*jncroachments,  as  he  conceived  them  to  be,  of  the  aristocracy 
and  monarchy.    By  most  persons  he  was  considered  as  carrying 
^his  notions  of  liberty  to  a  very  extravagant  or  even  dangero^ 
length  ;  so  that  in  the  latter  part  of  his  life  he  \\  as  deserted  by  all 
'his  political  associates,  and,  in  his  capacity  as  a  member  of  tlie 
Jeijislature,  was  nut  unfrequently  left  withQUt.5i;|ingle, individual 
*to  support  his  measures.    Justice,  howe^^^  |^tur^  that  while 
vre  lament  or  condemn  his  rashn^  ^gujpl^petuosi^,  we  appltUfi 
his  honesty  apd  ii^^gplfy.  It  does  Jiflt  »ppei||;  jbhftt  in  any  sii^ 
instaij^he  was  swayed  ^Ib^i^  Wftrgross  motives  of 
igUfiff^M^        by  the  ippre  pa^l^^^|^able  ot^^cof  ambitipilc 
He  seems  always  tp  bf^fe  been  influenced  by  a  sense  of  d»ty,  ai|j|^ 
*  although  .mii^jia  m  his  judgment^' he  act^$giRtaick)nyictii^. 

5e  first  appeared  on  ihfi^iilii^ii^  of  poUtiite  j«kr%ttnAllHtra 
'estminster,  in  which  be  mi  wiipccessfiil^ 
ed  for  the  borough  of  Wycomhi^^and  continued  a  niember  tf 
the  I^w«riSo«ae  imtilrmpon:<ii&dda^  o^hw  fiattviiO?^,  he 
%fjk  hjs  s^at  as  ft  f^tiof  JEgalm.;.  wiuieidlvto%  asai- 
4u0B|(jp,thc^charge:0pw  p«^^  du^ae^ng  a  great 
j^M^  Sfi^i^and  wm  Ibose  who  are  the  most  dispose£boidi^ 
pom,  Jtiin|lj6 1iis5j|enecql  and  system,  must  admit  that,  oh 
varioQil  peca^ions,  he  Either  introduced  or  actively  supported 
meaaurei  of  undoubted  utihty .  During  his  latter  years  he  retired, 
m  a  great  measure,  from  his  attendance  on  pai  liameut,  probably 
irritated  by  the  general  opposition  which  he  experienced,  an 
opposition  which  he  eiscribed  to  the  increasing  prejudices  of  his 
antagonists,  but  which,  at  leabt  m  an  equal  degree,  originated 
.in  the  greater  warmth  with  v/hich  he  supported  his  opinions,  ^nd 
the  more  objectiouable  tendency  of  the  upimqi^  theilj»el\;es^^ 


Digitized  by  Googfl 


'     Lord  JStanhapi.    '  «3 

^  Bat  akboui^  Lord  Stanfaop*  w  banntVjr  UMaM^ 
poitries  as  a  politician^  kisreMitfcnwkbpostaa^ 
nixm  iqpon  U*  Ulmm  m'u.'jmikm9fk&,  and  it  is  indeed  *aoIely 
•n  tUs  {[voimd  that  be  tecoiM  an  obj^  Hfe 
flfpMPs  indeed  to  have  been  im  less  astidiioM  in  Ida  endeavours 
f6  pMMdte  the  progress  of  useM  knowledge  of  all  deicriptiong, 

he  was  in  his  schemes  of  patriotism  ;  and  in  both  of  them 
we  may  observe  the  influence  of  the  same  cast  of  character,  and 
"^e  same  direction  of  his  mental  energies.  He  seldom  entered 
into  any  speculations  or  experiments  respecting  abstract  science, 
but  generally  confined  his  attention  to  the  improvement  of  some 
^  the  mechanical  arts,  or  to  some  inventions  of  direct  or  imme* 
diate  ]>ractical  utility.  It  may  indeed  be  questioned  whether  any 
single  individual  among  his  contemporaries  expended  more  time 
and  money  in  the  prosecution  of  nis  experiments  on  various 
topics  of  the  above  description ;  and  in  many  of  them  there  can 
be  no  doubt  that  his  object  was  entirely  and  purely  disinterested. 
Perhaps  the  only  work  which  can  be  regarded  of  a  strictly  scien- 
tific nattire,  which  v^as  pubhshed  by  Lord  Jjytanhope,  was  his 
treatise  on  electricity,  in  which  he  treats  of  the  elements  of  the 
science,  and  endeavours  to  establish  some  new  principles  in  the 
fao4e  of  action  of  the  ele^ric  fluid.  In  this  work  he  endeavoura 
to^  prove  the  existence/ and  to  explain  the  e^ect,  of  what  he 

^ii^eturning  sir^kBf  by  which  be  ipideralanda  aa  electncai 
aili^;r*>iittikiced  at  a  coi^identble  diitance  from  the  fffincipal 
ditlob£tfge,  depending  upon  the  tendency  of  tiie  fluid  to  equalize 
ilUlMiiall  bodies ;  andon  thitf  aceount|««tfle»4lie  thandeiv-okMid 
iMg? jiy<Witiid  ^qwtti  4Mima'|iai!t  <tf  earth's  surfktteit^  super- 
abundaa^  qikantity  of  eleetriottrf ,  ^  a  ii^hiiouring  part  of  the 
eaiitug  iMomei  aMotrified^  i^klMriispecit  tx>  anotiMir  d^ud  iilMt<ia 
mMl^iMi0%oh^'^  pli»#  OT'th^ofqio* 

ate.flMM  ta  the  ^pnmm  Mei'  1mhp  iK«Detitii0»'  loafeeijr  test 
iateioQicjnrte  eOeta^:  Sone  aMfdeate  utaa  ligbtninf  k«t« 
MWililiwwtiB'ifce  mMSMitieii  hvpdtheeift,  «4ilbliaie  tU 
M;i«aaiinfteliftr;Vi^  «tt^^  mde^d^ie^idd  Mi  be  rety 
ineaf^ieoBidamed  itifcnt  rnf.  other  pribeiple.H  One-of  tke*  meet 
iemaslc»ble  of  theae  w«sa  lytd  aeeidnit  ttMtoadamdki'SootN' 
knd',  of  which  an  account  is  given  by  Mf;*8iyd«iia?i»  dli  FhiL 
Trans,  for  1779  ;  and  we  have  another  yeffyefagdar  oceaifftaa a* 
that  took  place  near  Manciiester,  narrated  in  the  MeoMMit  e# 
the  Philosophical  Society  of  that  place,  by  Mr*  Nichokoai't^ 
Liverpool.  In  his  treatise  on  electricity,  the  great  obj«eir«df 
practical  utihty  is  not  neglected ;  the  best  method  of  preserdnf 
DuiJdings  from  the  effects  of  hghtning  is  minutely  considered, 
and  a  set  of  .  exact  directions  are  laid  down  for  accompUshing^ 
this  object ;  a  point  which  was  at  that  time  the  more  important, 
as  a  considerable  difference  of  opinion  then  prevailed  respecting 
it,  and  a  very  warm  controversy  existed,  in  which,  unfortunately, 
a  question  ol-  soiano^  was  involved  in  personal  or  political  con- 

f2 
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siderations.  Lord  Stanlio[)c  embraced  the  p/rtVo^opAiaii  side  of 
the  question,  and  this  has  ultimately  prevailed. 

Ojie  of  the  objects  of  great  practical  ul3Kty  to  which  his  Lord^ 
pliij)  devoted  nuieli  attention  was  the  means  of  preser\ing;  build- 
ings from  tire.    He  endeavoured  to  accomplish  this  object  by 
employing  the  simple  and  well-known  principle  that  comDustion 
can  nevur  take  place  where  the  air  is  excluded,  even  although 
tlie  fire  may  act  powerfully  upon  the  surface  of  the  combustible 
body.   To  illustrate  his  pnnciple,^  fmd  at  the  same  time  to  put 
bi|»  method  to  the  tqst  of  very  kmple  e^tperiment,  he  erected 
lifcioden  houses  of  considerable  size,  rendered 'fire-proof  acxiord-; 
ing  to  his  method,  and,  after  ^^tti^  the  lower  chamber  witki^ 
collection  of  veiv  inflaiiikat^e  miaterials,  he  set  fee^  to  it^  and,. 
althoug])i^^^3^  b^^ed  With,  great  fury,  the  flames  were Ji^dt^  able 
ta^j^Qie^te  into  the  upper  chambi^.   At  one  of  thei^  Si^^': 
<W  fi:reat  number  of  persQ^  i^f  distinction  wetetuneien^r' 
^Ilun^  the  hya^^i^x»im)m ttibstances,  W^^' 
^ponvenience  in  the  upper  apormSit^  jbjS[faking  of  |a' 


was  th^^tnploydMaiil'^^^ 

k  ne^dff  of  2b  yeard  Wmm&ym 
bject,  M'is  said'  td  Mfe:&p^ 
large  sums  of  mqpiqr  uifth^  prosecution  of  thei82  ^He  Is  (|]n4SJ^'-' 
stood  to  have  constructed  two  or  three  different  kinds  of  appa- 
ratus which  were  adequate  to  the  purpose  ;  but  in  his  expectation 
of  accomplishin»  something  that  was  still  more  j)erfect,  he 
hesitated  in  making  them  public,  and  thus  lost,  m  a  great 
measure,  the  honour  of  the  invention.  Mr.  Fulton,  with  l^ss 
science,  but  with  more  decision^  has  immortalized  himself  by  a 
discovery  which,  in  its  ultimate  consequences,  may  prove,  per- 
haj^s,  one  of  the  most  important,  even  in  this  age  of  discovery. 
It  18  indeed  weU  knuwn  that  Lord  Stanhope  and  Mr.  Fulton 
were  at  one  period  in  the  habit  of  frequently  meeting  and  con- 
versing on  topics  connected  with  the  improvement  of  (lif  mecha- 
nical arts,  and  that  of  steam-vessels  in  particular,  i^robably  ho^ 
documents  exist  which  can  enable  us  to  decide  upon  the  snare 

"Besides  these,  which  may  be  regarded  ^sU'-'-"*''^^ 
hope's  most  important  pursuits,  be  publisl 


preventing  frauds  on  the  |old  cgj^^  and  afterwards  on  pankJ 
notes,  pxQpe^^,  in  both  i^ces,  upon  th>.  obi^  "^fmm 
ofemj^loymg  very  skilful ^|¥Mj(pB^n,_^b^  covl^ 


if  ledrlung  angri^  in^e  /our  fundamental  o^fmA/^iM 
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subtractioTi,  multiplication,  and  division.  Although  there  is 
reason  to  believe  that  the  apparatus  wliicli  he  formed  was 
strictly  of  his  own  invention,  yet  it  must  be  obsen  ed  that  he 
was  not  original  in  hi£|.j4^ea  of  ibnning  an  arit^p^Uc^  machine, 
and  that  the  gei>crjd  ^lljjpiple  of  thei?a,  m^ 
tiM^'6^|)ag^^j,IltJjg«  upon  '^ve  autfiority ^  ^  ^^^^  his 

Lordship  conceivri;^  possibility , of  fonnihg  a  reas<ming  ma^ 
chine,  Jj^i^^luckjl^  of  idej^  or 

lelementjiy  'p^positibns/mig  be  ascertained  witli  as  niuch 
^4jand  aeoifljpcy.as.tho^e  of  figures.  But  it  is  scarcely,  n^ces- 
«^  tQ  ol^B^to^lia^,  ipdepehcl^nt  of  other  tlifficulties,  no  mec/ia- 
rucfj  proj^^.f^'i^j^piii  can  ever  W  employed  until  manl^ii^d 
bi^  agir^f^  ^jq^  cerf^in  o  eneral  principles  as  decidedly  as  upyoU 
tjbie  va](ue  pf  certain  nufuoers^.  mi  until  all  doubt  J^a^  beeii< 
m^X^d  Tesjfe^xig^^  or  the  C9mbih^^^ 

tji^ij^.^^  A  .pxac}^^^  political  quer^e^  Wpmd  give 

vi^iyl^S^^rent  answers,  aocorduig  as  it  was  constructed  under  tlie 
Upl^p^tendance  of  an  advocate  for  reform,  or  an  adimww  the 
ij^a^fe.  wisdom  of  our  ancestors.  Lorcl  Stanhope  iswefll  triowti 
to  have  sug2:ested  some  important  improvements  in  tffecbnStA 
tion  of  the  printing  press,  and  to  have  been  an  eairy  fflSj  AcjSve 
patron  of  the  stereotype  method  of  printing.  He  also  wrote^ 
scientific  and  ingenious  essay  on  the  method  of  tunmg  instru- 

Munded  upon  correct  principles.        •   >  %  * 

^,|^t  iii  jnuch  to  be  lamented  that,  while  Lord  Stanhope  w  as  thus 
dev^itWJg  ,his  time  and  fortune  to  objects  of  real  or  supposed 
utiJity,  and  appeared  to  be  onidcd  by  the  nurest  philanthropy 
nnd  the  most  honourable  priiieiples,  either  ni.*<  natural  disposi- 
tion, or  th"  circumstanees  of  liis  hfe,  produced  a  state  of  mind 
and  conduct  which  deprived  him  of  the  endearments  of  domestic 
hf^  an^  even,  in  a  considerable  degree,  of  the  consolations  of 
ir^e^id^p.  ;^H^^  excessive  zeal  for  politics,  and  tf^e  earnestness 
^R^i^S^^^i  with  w^^Jl^e  embraced  his  own  doctrines,  seem 

€9,tov^  rend^^    1^  incapable,  of.  t^ugp<^»^  that  those  could  be 
a^H^^d  by  hpuou^     motives  who  ai^ier^(Jl  from  him  ;^  and  as 
*^HPP^^^^I  unfortunately,  that  be  wa.s  very  i^e^irly  r  ' 
1^ejfei4%  of*  Mr.  JRitt,  itji^i  to  a  dom^stip^sc^fsm,  whi 
^-        "lilted,  in  tfie  separation  and  estrang'^jo^^t  J^?^!^ 

■f"  It  appears,  iikdi^^d,  that  Lord  Stanhope  possessed  but. 
-  ypcyrsmal}  shar^,  if  any,  of  those  fimifible  qualitips  which  sd 

#w^cofi;*^^ 

]^rljf  coi^^ngafeU  1^^^  flibijfe  .splehduj  endowments  of  leam- 
im^^  W  s^erice' arid  cannot 'b^  even  l^y  honour  and 

msM. '  'Lorit:Sfankope  died  in^^cemheir,  1816,  in,  the  64tji 
yM'o^'Sid  igc/exfirbKng,  in"  ^  laii^^^i;  ^fWs ,  life,-  an 

bdiiSS'fcim  a  cKanuilSr  wtifcH  4ei4i^&  our  r^Bpect,;aad  yhic^i 
ii^  probably  be  more  hfifefy  estim4ied  by  posterity  than  it  was 
fcy  his  contemporaries.   The  man  of  candour  will  regret  that 
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.8p  much  of  what  was  VHluahle  was  obscured  by  what  wus 

repulsive,  and  the  patriot  wiii  regret  that  so  nmch  piibUc  spirit^ 

and  integrity  was  rendered  useless  by  excessive  xeid  and  iHuiue^. 

attachment  to  speculative  priiiciple8. 
« 


Article  U. 

Memoir  m  the  GeograpJdcal  Extent  of  the  Straia  of  the  Environs 
of  Paris,    By  J.  J.  Omaliuii  d'Halloy,* 

'  The  lecuued  exaniiaatioiis  of  MM.  Cuvier  and  Brongniart- 
h^ve  atlracted  the  general  attention  to  the  strata  of  the  environs* 
of  Paris.    This  is  not  to  be  wondered  at,  as  they  contain  so 
great  ^  quantity  of  the  remzuns  of  organized  beings  that  they 
present  a  I'ast  neld  to  the  researches  of  true  philosophical  geo-  . 
logy ;  which,  drawing  its  conclusions  from  the  knowledge  of  the  . 
orf^anic  remains  buried  in  the  earth,  can  alone  give  us  certain 
ititans  of  comparing  distant  strata,  and  which  will,  perlmps, 
one  day  throw  some  light  on  the  dilierent  catastrophes  that'  ' 
have  changed  the  surface  of  the  globe,  as  it  lias  already  given, 
iftdicati  ns  of  the  nad  re  of  the  li(|aids  in  which  some  of  those 
phenomena  have  taken  place. 

The  extent  of  the  Paris  basin,  and  the  plan  of  MM.  Guvier 
and  Brongniart,  having  prevented  them  from  determining  the 
whole  of  the  limits  of  this  district,  I  have  thought  that  a 
detailed  examination  of  those  liniits  would  be  interesting,  and  I 
have  undertaken  several  ioumeys  for  that  purpose,  of  which  I 
now  offer  the  result.  I  should,  however,  observe,  thata  pdrt  of 
this  labocur  has^  been  already  performed  by  M.  Desmarest,  sen.i' 
who  has  carefully  traced  the  limits  of  the  chalk  of  Champagne. 
I  have  also  derived  much  assistance  from  the  mineialogical  atlas 
of  M.  Monnet,  and  two  memoirs  of  MM.  de  Tristan  and  Bigot  de 
Morogues,  for  some  other  parts.  •  .  * 

The  Afferent  formations  which  compose  the  stiata  the 
environs  of  Ptois,  considered  in  their  mass,  and  Trithoutiachid'* 
ing  some  insulated  portions,  octxsftf  a  surftce  of  abodt  174 
aqnate  myriameters,  { in  the  forin  of  an  irfegalar  polygcm,  longest 
in  die  direction  frcmi  north  to  sonlli.  The  greater  aadsmay  be 
considered  a  fine  of  30  myriameters§  drawn  from  Laon  to^ 
Blois.  The  outhne  of  this  polygon  passes  near  the  towns  of 
Laon,  La  Fere,  Noyon,  Clermont^  Beaumont,  Gisors,  Mantes, 
Houdan,  Chartres,  Chateaudun,  Vendome^  Blois,  Orleans, 
'  Cosne,  Montargis,  Nemours,  Nngent-sur-Seine,  Sezarme,  Eper- 
.  nttyi  and  Rheims.   Hiroughout  all  this  extent  the  Paris  strata 

  *  « 

*  From  tLc  Annales  des  Mines,  vol.  1. 

f  Dtctionnaire  de  Ocograjtbie  Pbyoique}  part  of  ibe  Eucyclop^die  MetkodiqiMb 
X  7,100  89.  ntiiest  Engltolk .  .  %  91^^  Euj^iisb  ^91^  . 
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rest  upon  the  chalk,  which  forms,  as  MM.  Cuvier  and  Brong^ 

niart  have  obsem^edt  a  vast  belt  around  the  Paiis  baaixu 
PI.  LXXVIT.)  ^ 

That  pait  of  tliese  hmits  north  of  the  Seine  is  easily  deter-* 
mined,  being  marked  by  its  physical  aa  well  as  its  geological 
character.   The  Paris  strata  have,  throug^ut,  the  form  of 
chain  of  hills,  mom  or  leaa  indemtedl,  which  rise  anove  the  cha%]( 
flam.  Hub  latter,  as  it  approaches  the  foot  of  Ayeaa  luUii.  1^ 
comes  lower,  and  of  a  more  even  surface  than  usiial. 
i  MM.  Cuvier  and  Brongniart  have  described  a  great  number,  , 
of  these  chutes  of  the  Pans  strata  towards  the  plain  of  chaQs.  ^ 
fast  as  they  have  not  meolvmed  tbatnfar  Sanena  and  Rheiina, 
I  wUihere  describe  it.,  ^ 
Tho  chalk,  wluoh  to  ibm  ssst  of  Paris  isconcssled  bv  th« 
aicttfca  of  a  posterior  fonnation,  begins  to  appear  ht  tarn  valley  oit 
itke  Maxne  below  Boimans,  and  rises,  as  we  piooeed  up  thg 
-vf^ey,  so  thai^  on  arriviiuj  at  the  plain  of  Chunpagne,  we  sso  i| 
ninaiiigAebcMiesQfthahinsto  sbova 
ihe  level  of  the  plain.   This  fact,  which  occurs  also  in  several 
other  parts  of  the  borders  of  the  Paris  beds,  proves,  that  apart  of 
£he  valley  of  the  Mame  has  been  hollowed  in  the  chalk,  and 
iiidicates  also  that  the  low  plain  which  occurs  round  the  hills  of 
the  Paris  strata  has  not  merely  arisen  from  its  being  the  acci- 
dental form  of  the  chalk  originally,  but  that,  to  a  certain  extent, 
it  is  owing  to  the  same  cause  as  that  which  has  worn  the  outer 
edges  of  the  hills  into  the  great  number  of  irregulariti^a  whic^ 
are  every  where  met  with.  ! 
'   1  have  not  met  with  the  plastic  clay  formation  in  this  part,  but 
from  the  observations  of  M.  Desmarest,  jun.  it  appears  in  the 
i^rm  of  blackish  earth,  often  of  sand,  sometimes  of  clay,  ana 
almost  always  impregnated  with  carbonaceous  matter.  TliesC^ 
black  strata,  on  which  M.  Desmarest  propose «5  to  publish,  have 
much  resemblance  to  those  that  are  dug  for  tlie  purposes  of  pre- 
paring sulphide  of  iron,  and  which  are  very  common  in  the 
iknrthem  paft  of  the  Paris  basin,  and  even  in  the  chalky  plain, 
^ere  tks;^  constitute  |8oki|;ed  deposits  in  the  fcm  of  isbtnds  0f 
mall  basins.   The  agreement  of  these  black  p3friloQ8  earths 
vrith  the  plastic  clay  will  dotibtless  add  nnieh  to  the  faistoiy  of 
ihat-fonintion  of  wlnoh  it  considerately  increases  the  extent.  Si 
the  same  time  that  die  ooearrenee  of  some  of  the  fossib  charac^, 
tifirotic  of  the  Ume-stotte  witb  ceritina,  in  scHne  of  the  beds  of 
these  Uaek  earths,**  s&oi^  thsi  there  is  a  peat  connexion 

•  IhaTe  myselfobserved  only  tyf  $iA€i§pOf^H  9t  strsta  cOntaiirinic:  cerithi^t. 
One  is  at  St.  Marguerite,  near  Dieppe,  where  they  form  a  «ifnall  basin  in  the 
cJialk.  ThisconsUts  uf  a  series  of  heds  •f  sand  and  clay,  of  which  the  fir^t  i|Uer- 
sate  m'tth  beds  strongly  impregnated  with  carbooaceoas  and  pyritoni  ouitler,, 
ivWch  we  Suffer  Mkiogiiililliate  of  iron^aod  beds  of  shells  more  or  less  broken^ 
ID  which  are  disthigaisbable  ceritbia,  and  some  bivalves,  which  I  believe  to  brTon* 
lo  thegenus  cytberea.  The  other  deposit  is  near  Chateati-Thicrry  (Dep.  of  Aisne), 
wbere  the  valley  of  ibc  Maroc  ^finents  soote  bU«kiih  clj^y  full  o£  shelU»  amou^ 


M  *  On  Hie  GrtograpMcal  Extent  of  ' 

between  ^ke  pbifttic  clay  formation  afhd  that  of  the  hmehStane 
with  c6nth]k^^ «  dircuin»tiBiK^e  wUek^ 

-^'olhefonnatttHil^f'ith^  lfm^s^iie  apfit^ts 
kiVMnUiitlfc^Uit^  between  Damen^  afid  RMiqM, 

dqed  contMd  atiy  gb^d  building  etone.^^  ItsMbie^'^^^ 

<m  ihi  'CWiliiiiy^'^wft  ^d  friable  as  at  Gri^nohv  and  contain' Q.ti 
immMi^  kiaiEC^T  of  rikells .  It  is^^lUw  series  ^jkilk  tbaH  tlM 
Im4  erf  lb8Miilfb0idi]fg8,  yM6kn^ktioww%fi1he  msh&f^€^$mg 

«h^^fllttWftMWila&rge  'C^it^iaiok^  iirfi^ 

^elU(  aie^lB^  llMhfll  te^wne  w  lfi6fte'at^CI^[lmia)^ft{^^ 
scarcely  be  expected  {hat  twd  deposits  soiBif*'  — '  ^ 
otiier  Gdiild^  htfvc  feo  doir  fi  'reBeinblance^*-f<)r;»'i;vtth 
exceptiotis,  tkey  consist  of  the  same  species  disposed  nearly  in 
the  same  manner.  But  in  respect  to  the  state  of  preservatioti, 
the' Gourtagnon  shells  are  superior  to  thosfc  of  Grignon.  They 
aa^e  htoder,  less  bleached,  and  have  apeariy  lustre,  approaching 
to  that  of  recent  shells.  Hie  c6arse-grained  lime-stone  which 
contains  thein  ha^  a  yellowish  tinge,  more  like  the  colour  of 
ochre  than  the'  Grigilbn  beds.  In  some  phices  it  is  quite  friable, 
in  otheni  the  -^mns  are  adherent ;  and  as  these  different  desrrees 
of  cohesion  are  irregularly  met  with  in  the  same  mass,  we  may 
suppose  that  the  harder  parts  have  acquired  this  property  from, 
the  infiltration  of  a  sort  of  calcareous  gluten,  ^-   -  ^ 

Above  the.hme-stone  of  a  sandy  appearance  we  see  beds  of 
compact  white  lime-stone  alternating  in  the  upper  parts  w  ith 
greenttii  marls,  ^i' have  not 'found  «l»y  shells  in  sfttt  in  these 

wfilch  ^i^^lttfe^ny  oysteri  icy^^^^  and  a  idoi4iti!um 'similar  (o  that  found kt^. 
Marj^rHtr.  It  is  very  probabte  that  this  (i«posit- 4«  ftitoated  beftveen  the  chalk 
ud  tko  lime-«tone  with  cerUhia,  sioce  tbe.lattfr^  eoostitutes  the  m4<>%p6.^ 
gri|j^Wafin^  hUlS|  and  ye  me«t  fvitb  the  chalk  about  a  tboiuapd  ^ar^s  hj^^l^u^ 

•  The  deport  tffAelts  nt  Gri^oD  oifet  ititelebkfil^  to  the  number  ai^d  fincpiil^ 
servatioQ  of  the  shelliit  contaias,  aed  4be  facility  of  ex^mctin^;  them  entire  ;  but 

wtb^ti  §rtat«r  distance  tbaa  has  been  luspected.  This  is  not  the  pline^li^'^iil^ 
proofs  of  this  opinion.  Not  only  within  the  trasin  of  Pari^^,  but  aIi>o  on  its  oiit- 
8|(ift5,  we  sha)V0ud  the  GrigpoQ  bed  wherever  we  penetrate  throii2;li  ilie  lime-^tono 
cofl|a^ftvci^cer|^jft, That  bfd,^it,;fl  ^jie.  ^vj^ll  jool  at  first  sig^l  strike  ilic  qb&ervgj;, 
e^f^t,ii(h^  ^^  ftV»^le^  av4pt(t^M^  arc  io  )^.obtaine4. ei^ir^  Z*:!^ Jl;J»».^t 
Feme  I  at  Viyray,  q^uj  ^iapcoort ;  at  Mount  Ouen  and  Momii^^f^|^|i|^ 

•f  I  visited  this  spot  in  Ang:nst,  1813.  It  evidently  forms  part  of  tlie  fS^rmattoa 
of  ^e"  limestone  witJt  cetilMa,  «ad  it  it  cooiMMed,  as  the muthor states,  nf 'plastic 
dsy,  poK  in  llieiiifMi«nM9  M  ■b«vftftgrtM>ivilViluiM%«Mli4  fifr^mii 
He  riidlt'aftoveiMrtleMljuw  oysters  in  gvfea^  abandance.  This  <llspotitlMH»c(iin 
lo  a  precMy  similar  way,  and  with  the  sane  shells;  above  th^'^tiiat  iikiMMHft 
mu  ftrUi  at  Vftosbviii, new  SoIimm^  ^^f\meh  Mditarm         < v')  M 
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diftti*^  I  have  fouad  only  some  dgfu^jkiid  fragmefuts  flC^vhitt 

which,  from  some  indications,  I  inisgitlf^to  belooglldNlto  IM# 

iipitfitiiiMMI  ihOf.^iifliW  theae  cantonaj  >  pmK^lp^l)!^  in  tJmmi^fflh 
^kaililf  lllf  Domans.   It  i^  4.iii)iitt8h|  ftftCHgWtwtflimiail^ 

iMMmiiiw^^iWo  limiB  ^  fioe^lMMar  IktiMtipo,  ftoil.  that  Ituim* 

JM^ffl^  ds«<»^»edcu^  A^rMinmiiogkNil  Geography  pf 

;the^iS»vi|ioMirQfParis,f^>   ■  :  •        .  . 't  •     -  , 
vr^Tfee  ^een  ilasrfe  are 'iJovered  with  another  ^hite  liBae-«it(>iie 
M  little  lc§s  compact  than  the  preceding,  and. having  the  tubular 
^eayitics  which  are  characteristic  of  certain  pasta  of^  the  Iresh- 
Twater  tonuanon.    It  contains  a  large  tjuantity  of  shells,  amonor 

•vyhicli  art  }v,trli(  ulnrly  (listiiioiiighea  tWo>*pfK5ies.of  humkkiii^,  aud 
ilt  ftCnall  buhiiiJis.  ( li.  ptisii'/nsy  Brong.)     J'-  • 
%o  La^stly,  tlie  whoh^  is  surmounted  with  the buhr-^s tone  {jmulUref) 
without  shells,  with  the  sands  and  clays  whieh  cominonly. ac€<Hi^ 
pany  them,  and  i^r^^-^.j-  ^^^^^^  ftonf  lHfithffl1figjlfc 

hourhood.  s.  ]  '    ,  . 

I  .  iih^  ,c>f<der  of  superposition,  interesting  from  the  series  of  beds 
it  presents,  Is  still  more  remarkable' from  the  constancy  add 
'^nifbffkiity  o^'it^occuiTence  throiigh6ut4lMyrQ(>«IAlty»tiiatmlilid^ 
ifcami?hateau-Thierr\  to  near  Rheims*  -  >  .-if)  •  t?rai*n>.'. 
S23lic»itt^<ir  idl  the  strata  situatodi .above  the  liteMtokie  efil^ 
tuning  cerithia  to  belong  to  the  fresh-water  formation.  This  \% 
.«#«^(^<#^3^.>Wth  respect  |q^t^  bedS'ilj^  I^^Q^^t^ 
JMBj^fftnd f49v=  those  o^^ae  low^^wkite^liviMUme,  wimhmK 
l^yily^ifectifnift^  as  agreeing  wittmlie  16^  Jfet  tit^H  ^t^edtui 

e^DlanatioA  Wems  re^m»^ 
OPespeeite  the  green  milsv  Md'4henDiufa^st<)nttfr  wil^OfeititeUi. 

Ttynk  that  I  hav^  shown't '"^aj^^'tte'sltieiefi^W 
|fel6aged'4jshV^^^ 

MHMMr^tbeiwfrfielif^water^Ji^cd^  Ktate^piBMaa  giviwi  <hhm» 

-ito"  Ibwftri^rdfdt  Jhp  cerithUtm  lapidutfi  oofijht  to  b(*  rla«s<»'1  w'th  the  po^fimidr*  of 
H.  Brt>Brftari^  or  rrrlthi.i  of  the  fresh-water  formntinn<.  This  shell,  which  difl>ni 
tKM^lmfrfrom  t})e  Putamidcs  Larnarkii^  seems  to  mc  10  have  thi>  pemiinrit^,  lh«t 
it  it  fmn4  laWflrtl^ittrtltt^Hl^^^^  ^Okmitthilik^ttmmi^ 
tion,  and  that  it  U  ibeMly  §aM  of  the  mrlae  TomMtiou  wMdi  exi«lt  tetiia  im 

:ki}^l4'^«tipQonthe  exiitedceoCalio^loiieaf  fktBh<<^*titei  f«8sMi(iaoii»4litfdc^r^  ' 

Mut^fiMHtafpiAeMlion*  which  will      pfeMinh^  in  -tM»^8#Mii4v«dMia»«i  'lit ' 

I  JiMnHr^l^ficttl^ljcogmphy  of  Ihr  Environs  of  Paris,  indwr  us  to  «|:tyc  cntifl^ 

witk  thnopioioa  ofM^iJJ^Wk&fi  ^^^um  iilir/i|«Wrf<#44»»Jftt<»Wi 
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tional  reason  for  attriliutuig  the  same  origin  to  tlie  buhr-stoaea 
(jneuiitres)  without  shells;  for  we  know  that,  on  the  one  hand, 
^^se  buhr-stones  have  much  resemblance  to  certain  flints 
(silex)  of  the  siliceous  hme-stone;  and  on  tlie  other,  that  they  so 
mach  resembled  the  irebh-w  ater  bulir»gtooe8  with  shells^  that  the 
authors  of  the  Mineralogical  Geography  of  the  £iivirQii$  of  Padii 
had  a  iifyntity  to  find  decided  chacaoiiim  to  distinguish  them, 
it  «e6i|a4 10.  me  aiialogied  so  Btrong,  and  HncMtradMit^  hf» 
any  positive  ffifiUf.  m  mmeienti  lo  camiiak  thia  ofirim*  ' 
.  We  tOAJf  to  a  certain  exUmt,  i^ason  in  the  same  manner  diir 
the  green  marls  of  the  netghbourkooil  <tf  Jhmm^  which  do  tto^k 

•  qontoin  shells^  and  arepkaed  between  two  sets  of  beds  efifiAAN 
water  orisin.  I  shoiua  here  ob^erve^  that  I  have  neyet*  met  %9 
the  east  of  Chateaili-Tfaieirf  ^th  traces  of  marine  beds  latef  1ika« 
>  the  first  fresfa»water  formation^  as  if  the  laiid  in  those  pttrls  haidl 
been  to4^miidielevsetedtob0coyeiedbytheM^  ec^fha  stsa, 
which  returned  (perhaps  repeatedly)  to  inuBdate  the  fdahi 
Paris.  This  fact  is  important,  and  merits  an  attempt  to  verify, 
it  in  a  greatLr  nuiiib<;r  of  phvces.  '  ,  » 

.  The  country  of  which  I  have  just  ^ivea  an  accoiuil  is  one  of 
the  best  examples  oi  die  relations  which  exist  between  the  geo- 
logical disposition  of  the  soil  and  its  agricultural  productions. 
The  whole  of  the  chalky  plain  is  culti\  ated,  and  produces  corn* 
The  sides  of  the  hills  ofiinie-sione  coatainiiig  cerithia  are  cover- 
ed with  vines' ;  and  as  this  hme-stone  is  almost  always  friable, 
and  has  couse([uentlY  spread  itself  over  the  chalky  base  of  the 
hills,  the  culture  of  the  vme  extends  also  to  the  level  of  the  plain. 
The  r^al  chalky  soil  is  not  in  general  ht  for  the  growth  of  the 
vme ;  and  it  is  well,  in  order  to  a¥<»d  an  error  Umi  may  arise 
from  the  hfii^  one  has,  in  speaking  of  Champagp[ie>  o^MKIciat-  . 
iBg  the  ideas  of  a  chalky  soil  with  one  thai  produces:  good  winea^ 
to  ren^arJ^  that  the  vioeyaida  pfodueiiig  what  is  called  the 

'  Cl^^pagne  wine  are  geiaerally  on  the  estaior  hmits  of  this 
dwtrict  (regioiik  fk^fsi^y  ThiMe  of  the  western  eide^-  whieh 
produce  the  most.eBteeQaed  winea^  are^M  w»  have  just  aees^  en  " 
the  b^  <tf « hme-elctte  witJn  eeiitbiftf  Mid  theae  el  ..the  eaiijsm. 
iuHele on  beds  below  the  chalky  psopwly  so. called;  beds  on 
wiueh  I  shaft  say  a  few  words  at  tte  eod  of  thb  measok.  Any 
vineyards  epoitf  in  the  inteim  ganeiallyafet 
sitaated  en  some  pofflkm  of  one  or  other  of  time  strata,  which 
are  found  isolated  in  the  true  chalk.  *     *  -  ^  . 

The  fresh-water  lime-stone,  and  the  marls  which  accom]:)any 
it,  are  not  of  sufficient  thickness  for  the  adoption  of  any  pecu- 
liar system  of  cultivaUon :  often,  indeed,  the  sc^dity  of  the 
calcareous  beds  has  caused  them  to  fonn  escarpments  too  •rerti-  • 
caltQ,  l^ciU}^i^f^djf,hulM' Desmarest^jun*.  Uiat 

lUne-8toDe  U  a  part  i>f  tfie  first  of  Snt  or  lower  freili-imler  fotvittkMi,  ba(  we 
canaotadmit  the  rescmblaoce  of  the  upper  babr-st«eM«  whtthcr  tbcj  cooteiodMlv 
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III*  w$iuth  of  fr^h-water  formation  are  employed  wkk  ^fiMigs 
to  render  the  chalky  lands  fit  for  the  growth  of  the  vine. 
•  Imkdff  the  deTlkted  plains  of  the  formation  of  the  buhr-stones 
are  ga^nUy  covated  tnth  foieete  orhetthsy  whieh,  by  the  la^d 
mlKf ^ihtti  m  (mi  mtteiBd  over  the  raftee,  fecal  to  miai 
primitiTe  ooimtnes. 

;  1%a  Ufluli  of  the  Piurit  beda  in  the  part  of  the  baiitteitoMad 
to  tine,  awth  of  the  Saine  do.  not  km^  onkitaMi  theft  daddad 
phyeicali  deiBanatkni  whkh  chaiaeteiMaa  tboea  ot  Ael  aoitk^ 
Vm  triM  Seom  the  eheiiflee  of  the  geological  oonaCititfioii  of 
the  aoil<— johvigee  whiak  A  am  iboiit  to  pomt  oat  ia  a  general 
mapiier. 

Ctmral  Qnutderatiom  on  the  Dupontim  of  tit  Siraim  of  tJu 
.  Pmris  Basiu:  their  Division  inio  four  prtucipal  Foirmatkmi, 

Although  we  are  in  the  habit  ot  coiisiderintr  the  different 
formations  of  the  Pans  basin  as  being  placed  hoiizoiitallv  over 
each  uiliei,  and  they  appear  to  be  actually  so  in  the  c  entml 
parts  of  the  basin,  we  should  observe,  that  in  taking  a  gener<>I 
view  of  the  strata,  they  have  a  decided  inclination  towaxds  tiie 
south;  and,  to  a  certain  extent,  resemble  a  set  of  wedges  placed 
like  the  tiles  of  a  roof,  with  this  peculiar  circumstancey.  thafc  tho' 
lowest  wedge  attains  the  greatest  height. 

}.  Fust  inanne  Formatwn. — This  first  series  (ctr/frc)  of  beds  is, 
as  ift  well  knov.Ti,  the  hme-stone  witii  cerithia.  Us  most  elevated 
point  appears  to  be  at  the  northern  extremity  of  the  basin,  in  the 
hiUa  ot  Laon,  which  are  about  300  metres  above  the  sea,"^  and' 
ivhcve  tbte  luna-stoae  is  not  coyered  by  any  of  the  other  foiw 
TQttioar    From  the  aunanits  of  tiliesa  hiUe^e  level  of  this  stiiM 
tarn  gfadually  faUe*   It  dips  under  the  other  deposits  and' 
disappears  entirely  on  the  BOath  af  the  Matne  and  the  Seme.    '  * 
Mirsi  fresh-water  Formation*^'Sk^  %tcond  series  (efdge),  or 
fintiiet  of  beds  of  fredbMvatar  formation,  which,  qjS:  I  htm  MUNt 
ebora^  I  consider  to  be  cavttKwed^f  the  atfieeons  iiflNMPtem^  ilkm 
mP|MiuHj  mA  the  fint  fiasa-iialer  iime-etone  and  mmb,  doet 
Dptliagin  to  appear  tiir  some  diBtaaee  to  the  noitii  of  the  Mano' 
apd  the  Seine.  In  the  eivrifons  of  Pam  it  does  not  tiee  abo?a 
150  metreiy  baik  it  probably  aHaitti'  a  greater  elei«tion  on  the 
eaetam  nda>  and  pprtkidady  iomida  the  bomkm  of  Ohnntpania* 
TUa ^ftnaiiiliaii  fsavaih  tfamighoat^a  eontildenble  eptforSr  a 
triangular  shape.   It  dips  under th^  kier  fevmatioae  in  the  same 
manner  as  the  preceding,  and  disappears  near  to  a  Hne  drawn 
in  the  direction  from  north-west  to  south-east,  from  Houdan 
through  Arpajou  to  Xtmours.    In  the  greater  pait  of  this  sur- 
face, that  is  to  aay^  in  the  part  covered  by  the  siliceous  hme- 
stone^  the  ^hine*«lene  with  cerithia  is  entirely  wantmg,      was  ' 
remarked  by  MM.  Cuvier  and  Brongmart.   Its  place  i&  to  be 
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Bi|icpwlin^-^oae  from  the  <5^aft^  |        -  -  ^  '  ^ 
^  Second  mdnm  J^o^fmtwn.yrT^  strata  of  the  third  senev 
'  h^SLve  a  disposition  difTerent  from  those  ofitbe.^yo  preqedr' 
before  1  describe  ^^♦^  % 

attribute  to  this  senes.  /  i ;  c>  -       >  W 

iTOf  and  Brongniart,  with  the  cl^anpiess  ani  pi^ciai9|tj 
y/nave  shown  throughout  their  work,  have  dlst^r^ 
4^cti|ff^«^^^  three  particular  sets  of  s^raiftf^^^ti^^, 
"  -"vvjatef  fonHAtioBS  ^  na^^jsly,  the  marine  marls  above 


ihe  gyps 
imper^s 
^e8^ 


i  large  t^p^fc'c^^^^  t^^^rl^- 
Paris  basuil-  Tb  iw5|,^  %  a^d  1^^  s^and-stouef  wt^cj 

shells  are  place4  betrof^  %)  ^^,?r^''**^^3^^ 
are  nearly  similar.   ISfe,  upper  oae  is  lof  the  sf^ 

strata  without  shells,  wbich  is  here  distingmsfti^'Q^jir 
negative  character.    The  lower  set  of  beds  is  nc^ fp.  diner^c^lT' 
from  it  as  it  appears  to  be  at  first  sight,  since  we  know  thai  a. 
bed  belon2:ini:;  to  any  foi*mation  may  be  of  a  calcareous  or 
auartzeuu6  irature,  according  to  its  situation.    This  is  actually^ 
tiie  case  in  this  instance,  as  at  Etampes ;  the  sand-stones  and, 
grits  without  shells  rest  mimediately  on  a  sandy  deposit  contain- 
ing many  shells,  among  which  are  cUstinguished  a  great  nurabef^ 
of  pectunculi,  cytherea:,  Sec. ;  that  is  to  say,  the  same  fossils  aa^ 
are  found  in  the  sand  that  in  other  i)arts  covers  the  grit  without 
shells.    Lastly,  the  absence  of  organic  remains  in  this  latter 
mass  is  only  a  repetition  ofafactof  frequent  occurrence,  namely^^ 
that  the  mollusques  diminish  in  numbers,  and  <^y^n^^J|a^e^r^^ 
entirely,.  j|X  jjaijijds  that  deposit  sihceous  matters     "  "  , 

-  Th,e  formation,  limited  in  this  manner,  is  not 

flb* cracentmi^  as  the  first  fresh-water  formation.    It  begins  to 
itf^eiippiiqiier^l^qt^^^  bj]ijk^,,^ri^^k  of  th^: 

Saue  it  in  fi^oer^}  is  seenii  on^  i%t|iii^  parcels.  It  ^aii^greater 
masses  ifi  the  south  of  that  river,  constituting  escarpments, 
cape6,  afiS^Miiids  (//oO,  viduclji  form  the  characien^ticT^ftirea 


DV  uie  aenunation 

\6  P  knb^v  that  the  etodV-«teltt^li«tf#i*ii'obset^^ 


•  We  adopt  entirely  thi9opiai««of  tbea^hor  fiBtbeexte&tofthbaecondiii^;!^ 
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4.  Setdnd  fresh-water  F6)rnSmMf'-'^^^  to  which, 

for.  reasons  before  given,  I  amnSdaffe  \hk  J^ufe-kt^^  without 
•hells^  forms  the  fourth  st nos  {etage).  It  covers  almost  all  the 
basin  of  Paris  ;  but  tlirougliuut  the  parts  where  tlie  lower  forma- 
tions aj-e  found,  it  is  often  internipted,  and  is  not  suffici(?ntly 
powerful  to  give  a  character  to  th(!  face  of  the  count ly.  It 
becomes  thicker  a<  we  proceed  on  the  left  bank  of  the  beine  ; 
and  when  once  we  ])ass  the  line  from  Chartres  to  Nemours, 
where  we  have  seen  that  the  sand-stone  without  shells  termi- 
nates, this  alone  remains  of  all  the  Parisian  formation,  and 
reposes  immediately  on  the  chalk,  as  we  may  perceive  by  exa- 
imDOng  it  on  the  edges  of  the  basin ;  for  in  the  interior  the 
SS^it  of  the  fresh-water  lime-stone  is  of  such  thickness  that 
tJlf^MUanot  see  any  other  strata.  This  is  certainly  the  most 
«Sfifl^ferable  deposit  of  this  nature  that  has  yet  been  described. 
Il'^  also  worthy^of  attention  from  the  ftoli^^  of  the  stones  it 
faniiskes^  the  vsuriety  of  the  siliceous  matters  ^nt^^tfus,  and 
the  c[]^(&^t?  of  its  fresh<pwater  and  land  shells'.  '    ^  'V  ^ 

Tlie^Ki^'of  this  formation  near  to  the  Loire^aiiB' ^Hierally  all 
thatis  taw|R)uth  of  Montargis,  ^feuyiUle,  to^  by  a 

8ti|idy  de|K)"sit,  wMchm      in  some  cleffrejfe,' be  considered  as  a 
seriei^c^tinect^  (^tif  vient  se  confondre  avcc)  with  the  sandd' 
'^^fee  northern  part  bfthie  llfee^e  8to<te  axe.itt 

.  ^toposed  of  pretty  lar^e  sizea  grains  ot  Vhjli  nyalmB 
«^  Accompanied  witfi  rOunded  frtt^ent^  of  th^  s^f^l^MttB; 
are  also  fouiikdo^the  SUfece,  atfeaailt  iVtni  iieighboWl^ 
5  dii^  Ttoire,  f^eH  pei)bleB  'of  pale  ailei  (Mex  blond),   I  i|>all, 
ao-ain  notice  this  sandy  deposit;  of  w^ich,  however,  rwillnOt 

o^this  m^^ir  which  may  assist  in  diiecting  tho^e  o^iuioni.. 

The  hoif^hital  Dii^ontton  of  thifse'^oi^H&i^'  'M 
T^l^^ Paris  Jhfsi,,  phj^skally  into  drffertnt  m^om.^^  9"--" 
fi^e^  by  what  has  been  stated,  that  the  principal  forma- 
^HMflfth^Pf^  notwitlistandino-  their  successive  super- 

p^S^ijlfi^reality  a  geographical  disposition  which  divides 
fiSSS^mto  difTerent  jrfjj^Qn^^.di^t^ug)^^^  afl^^^ifk 
and  amcmtural  Moductio^ 

"In  the  first  jolf^ce,  ..we -inay  nave  remarked  that  the  lime-stoiie 
mtihL^tbia  prevails  in  tlie  part.of^^e  basin  to  the  north  of  the 
3tt^»Mffi4  tt^'^eine,  and  iij^a  large  band  to  the  south  of  the 
l^r^^  ^iy^e^n  y er^w^es:  afi^^  Houdan .    Considering  this 


JOi. country  between  the  Majrne  and  th*^*Sfete^,'  tsdininoiily 
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known  under  the  name  of  BriCf  is,  on  the  contniiy,  <)aiiip,  and 
€6r4fed  wHk  tmnhMp  owing  to  the  ck^  which  accoaniany  tiii^ 
•aiosoiM  lim-fllcnie,  and  the  bnhr-^tones  with  which  'ihemii^  iM 
•fattQst  every  where  eovered» 

The  sandy  atnta  of  the  eecond  manne  fenoation  has  Ml  <eri 
^  pi^edomtBating  fotsieiimi)  a  enficient  geographical  eortettt 
comlitiite  a  pbyaioal  redon ;  biHl  all  die  eleinaitedphiiA'WiMttnk 
apmm  cure  eorerad  with  vaet  Ibveete* 

The  Se^ee,  or  the  great  elevated  ptaiH  of  fiesh^wa^eriiMie^ 
•tone  between  the  Seine  and  the  Loire',  is  renafekflble  itir  k$ 
uniformity,  and  the  almost  exdasiye  ooiture  et-  CMi  (gmimA 
cereales),  ;        •  ' 

The  sandy  deposit  which  covers  the  freiih-water  lime-stone 
constitutes  to  the  Bouth-east  of  the  Beauce  a  particular  region, 
correHpoiidino'  Avitli  Uie  country  generally  called  the  Gatinam,  a 
low  (lamp  couutry  of  little  fertility,  and  for  the  most  part  covered 

with  forests. 

This  same  sandy  soil,  mixed  with  the  mud  deposited  by  the 
TiOire,  supports  vineyards  of  such  a  considerable  extent  along 
the  river  from  Orleans  to  Blois,  that  it  may  be  considered  as  a 
small  phy^cal  region  separating  the  Beauce  from  the  Sol  ague. 

What  has  been  stated  of  the  physical  and  geological  consti* 
ttttion  of  the  part  of  the  basin  situated  to  the  sonjli  of.  the  Seti^ 
is  flwfici^to  tndiea^  diat  of  its  limits  in  those  ooantriesi  ( 
will  therdbye  coolent  myself  with  a  ranld  view  of  tfiem«  •  ' 
*  We  have  seen  in  the  work  of  MM.  Cuvier  and  BroBgniaif 
fittt  tfaesQ  hmits  conjd  be  tnced  deoidedly  from  'MimtBi^  to 
Epemonu ,  It  is  thesame  ss  ftr  as  Chi£«de»<l4Hijnroi  totheieast  Jol 
Chartm,.  where  the  riahtbaiik  (tfHie  Voise  dMs*aiijii^stiim, 
which  coDstiMes  4ie  Bonier  of  At  ParisiaB  fctmaioBg,  omoiiM 
to  theiclwlhy  plain  of  Ait  environB 

well  as  those  totiie  noiih  of  the  Seine,  is  at  first  Jewy^  mid'evea 
rather  rising  towards  the  hills  of  the  Perche. 

The  limits  then  run  in  a  direction  towards  the  south-west, 
passing  near  Pxjiineval,  and  follow,  at  a  certain  dii^tanoe,  the 
course  of  the  Lonu  us  far  as  opposite  Vendome,  when  they  turn- 
towards  Blois.  But  here  tiiere  is  no  real  physical  demarcation.* 
The  sod  ot  the  Parisian  strata  is  aknost  on  tiie  same  level  as  the 
chalky  plain,  a  circumstance  caused  by.  the.  €sssaiim  of  all  the^ 
inferior  fonnations,  as  before  stated.  : 

From  tins  point  it  becomes  very  difficult  to  trace  the  real  himts 
of  the  strata  of  the  Paris  basin  on  the  south  of  the  Loire^  because 
they  are  lost  under  the  sandy  deposits  of  indeterminate  origin 
above  mentioned.  However  scmie  affleurement,  and  the  aiti^ial 
(menin^s  of  quarries,  discover  the  fresh-water  lime*Slone  all 
oMig  the  left  bank  (rf  the  Loire,  from  Blois  to  Cosne,  but  witfe 
this  difference,  that  the  chalk  winch  was  concealed  by  the  sand 
in  the  northern  part  of  tike  Solagne  rises  above  Gien,  and  forms^ 
4)sfmtioiui  on  both  rides  of  the  Loire,  wineb^  mciosotbeauU 
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tongue  of  the  ficmfafwaler  iime-stone  that  is  fonned  alon?  the 
mer.iioia.  iQien  to.Coiae.  Thua  the  PamiaB  strata  tmich, 
through  80  large  a  space  eomt  ik»  chaQc,  and  are  afterwards 
led  wim  it  on  the  same  levels  at  length  terminate  inra 
nMWW^  titan  the 
V  T^S^  up  Hie  liaaila  of  ttie  Paris  basin  fronaa  this  sondi. 
eastern  extremity,  we  shall  see  thai  they  are  not  mukA  more 
clearly  to  be  traced  along  the  canal  of  Briare  than  in  the  neigh- 
bo  uihood  of  the  Loire,  but  that  they  reassume  their  character  to 
the  north  of  Montuigis,  and  particularly  about  Nemours,  where 
the  stand-stones  without  shells  reappear.  '  .  .m*.  - 

^  Such  is  the  extent  of  the  Paris  basin  considered  as  a  whole ; 
for  the  different  formations  composing  it  are  prolonged  by  rami- 
fications of  greater  or  less  extent  beyond  these  hmits.  The 
firesh-water  beds  in  particular  extend  to  considerable  distances. 
I  have  already  8ho\'STi  that  they  extended  along  the  banks  of  the 
Loire  and  the  Allier,  and  to  the  elevated  plains  of  the  Berry.* 
4Ke  know,  mofeover^  that  it  forms  another  basin  of  considerably 
estdtttMn  the  Dimagne  of  Auvergne.  We  again  find  them, 
^on^inmoailer  quantity,  towards  Tours  and  Le  Mans. 

,'Sn^ilie6)nd  marint  formation  forms  also  some  isolated'deposits 
Md!Ae  hmits  of  the  basin  ;  at  least  I  thii^'  1  am  tefer  tx> 
fonaat£on  lite  deposits  of  w^hite  sand^^tone  .  found  in  the 
»iafaPioanMe,  -  and  as  ftr  tov  the  departments  of  the  nordi 
*of  Jemappe^  avweO  as  those  wfaich  aie  fbundin-  the  chalk 
^4Nate||^^'<l«iMi  tikeBeii»  Mid  the  Leing.  • 
o  .llio  ipUitia  day^  ivlike  form  of  Mack  pyiitoiis  Mrih»,  is  Oso 
ismidin  detaielmparts  onthedhalk^  thtfSme; 
and  it  appears  that  there  are  other  clay  depoeiti  at  a-OOneideMbk 
clistaace  from  the  basin  of  Paris,  which,  aWbon^' testing  on 
strata  older  than  the  chalk,  may  be  referred  to  this  formation. 

The  hnie-stone  with  cerithia,  properly  so  called,  appears  on 
the  contrary  to  be  confined  to  the  limits  of  the  Paris  basin  ;  and 
this  is  a  very  remarkable  circumstance  in  the  history  of  this 
formation ;  at  least  I  have  not  yet  observed  it  elsewhere, 
although  I  have  made  a  point  of  examining  the  places  where, 
from  mineralogical  resemblances,  the  existence  of  this  bed  was 
9i;q|)posedy  and  where  I  found  the  calcarc  ou^  formations  older 
the 0 chalky  properly  so  called,  ha\nng  the  coarse  texture 
and  ydlowish  colour  of  the  building  stone  of  Perils* 

urt^-n  ci^iirrndT  -  :•  *      '  •  •  -    •  '  -  \ 

'jirftfni?  t>rl^ ..>-,;•...  t'.  J 

M         Ht  f*"   ♦  ,  .      \     .  f    '     »  if 

>.-»•;*<•••'-  •  •  » 
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Roister  of  the  WcuLhcr  in  Iceland y  by  two  Danish  Gentl&MH 
sent  to  survey  the  Coasts^  with  a  Sugfi&n^arjf  JUgi^iar  ^ 
Mr»  GhdUQm* 

.   (To  Dr.  TlwmmpiiO 

SIR,  U9trf99l^Jut^^yV^\l. 

I  ykited  Iceland  in  the  muDiner  of  1813,  ^i.v^qh  twone  the 
Governor  of  the  island  presented  me  with  a  cqdv  of  a  journal  of 
die  weather  kept  dvimg.  the  yeais  1811,  18£2|  and  1813,  % 
two  Danish  officers,  sent. thither  by  the  Kuig  of  I>4mnaikjiir 
[file  purpoee  of  making  a  survey  of  the  coasts.  This  ttnffimypf 
has  never,  I  beUeve,  bieen  made  public;  iu»r  did  I  tjunkodT^piiMg 
.ao  until  my  friend  Dr.  TraiD,  of  this  place,  suggested  to  me  Jthat 
itmi^ht  be  an  acceptable  contribution  to  your  joumaL 

I  have,  therefore,  taken  the  liberty  of  transmitting  it  to  yow, 
together  with  a  register  of  thermometer  kept  by  myself  during 
my  stay  in  the  island,  from  the  1st  of  May  until  the  middle 
August.    To  this  is  subjoined  a  continuation  until  the  end  of 
November  following,  which  I  subsequently  received  from  Mr 
Park,  the  British  Consul  resident  there. — You  will  also  ^nd 
amongst  these  papers  some  observations  on  the  weather,  made 
during  a  part  of  the  summer  of  the  preceding  year  (1812),  which 
I  hkewise  procured  from  the  same  gentleman.    Of  all  thes^  j[mi 
will  please  to  make  such  use  as  you  may  think  proper, 
i  remain,  respectiully,  Shr,  your  most  obedieni.aefvant, 

DAVin  GliAOSTOHB. 


Register  of  the  Weather  kept  in  the  northern  Part  of  ike  Island  of 
Iceland  {Eyafjord)^  from  the  Month  of  June,  iMl,  untilJunf^ 
1813.   Extracted  from  the  Journal  of  Captain,  Van  Sdueb^ 

The  barometer  used  is  divided  into  degrees  and  lin^  (tenths) 
llietheiinometer  need  was  Reawnnr's,  divided  into  4e|p^s  jw^ 
tenths  of  a  degree. 

The  letters,  which  express  the  degree  of  force  and  strength  of 
the  wind,  denote  as  follows  :  A,  the  lowest  degree  ;  B,  a  breeze; 
C,  a  fresh  breeze ;  D,  a  gale  ;  E,  a  storm ;  F,  a  hurricane.-^ 
The  terms  used  to  express  the  kind  of  weather  are  supposed  to 
stand  in  the  following  order  :  1,  clear  (i.  e.  when  scarcely  a 
cloud  is  visible) ;  2,  partially  clear ;  3,  cloudy  ;  4,  thick ;  6, 
foggy,       marks  thunder ;  and  11,  ice  to  be  m  the  cgast. 

General  Observations, 

On  July  10,  1811,  thwder  was  heard  at  Ax^afjOid,  mi 
also  Iqr  the  author  of  this  journal  (Capt.  Scheel^)  whilst  on 
a  joonisj*  Oa      6th  of  Septembcar,  181 1,  Capt.     Sai  ob^ 
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served  the  comet,  which  was  visible  this  year  under  the  constel- 
lation Ursa  Major. 

On  July  7,  1812,  thunder  was  heard  at  Eyafjord,  and  on  the 
'I9th  the  snow  was  so  deep  as  to  touch  a  horse's  saddle.* 

About  February  10,  1813,  a  ring  of  a  singular  appearance  was 
^observed  round  the  moon. 

On  April  25,  1813,  tlie  barometer  was  higher  (28*97)  thwi  it 
was  observed  at  any  time  since  the  commencement  of  Capt. 
Scheels's  observations  in  September,  1807. 

There  was  ice  in  the  Bay  of  Eyafjord  in  1811,  and  it  did  not 
leave  the  coast  before  the  middle  of  July.  In  1812  much  more 
ice  arrived  from  Greenland  than  in  the  preceding  year;  which 
had  not  disappeared  from  the  eastern  and  northern  coasts  of  the 
island  about  the  8th  or  12th  of  August.  v   -  j  -^^^-j  '.^-^f 

In  1808,  also,  a  great  deal  of  ice  appeared  on  the  coast. 
In  1809  there  was  very  little  ice  in  the  Bay  of  Eyafjord ;  but 
.on  July  17,  from  Drangajokulin  Isafjord  Syssel,  a  great  quantity 
was  seen  out  at  sea,  round  Cape  du  Nord.  In  1807  the  whole 
northern  coast  was  encircled  with  ice,  except  Fax^fjorden, 
which  did  not  depart  from  Langesnes  before  August  20  or  22. 
In  1810  no  ice  appeared;*^'-  ■         '  -♦la^j* 
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*  Th^  Icelandic  horses  are  sm  iU,  not  more  than  10 
-f  Tlie  Barometer  ii  noted  iu  Freneii  inches. 
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Amicu  IV# 

(To  Dr.  Thomson.). . 


1  H«v»  often  in  tlw  course  of  my  reading  looked  for  an  ex- 
•UoKtioilof  the  8U««nrioh  of  clouds ;  but  if  I  muy  judge  from 
.SMJmv  CiDdfi  conjectuWB  lihrown  out  on  fins  suliject  by  the 
best  wrfteM,  no eatiBfectory  «dation has  h.tiiorto  appeared. 
.  Pfl  Lttc,  tf  I  HJBoBect  right,  supposes  the  particles  of  vesicular 
'^iJow  eomthwtiQg  clouds,  each  to  contain  a  portion  of  hydro- 
STgas,  whi<AeSbk»  th^m,  like  s^  many  httle  air  balloons,  to 
lupport  theniselvrt  in  the  fttiBOspheie  a*  a  certMn  elevation. 

This  hydrogen  he  conceives  to  l»e  derived  from  a  faucied 
decomposition  of  a  portionof  the  water  itself ;  but  unfortunately 
he  neither  gives  any  explMKitinO  of  llie  Mwe  nor  any  nrw^of 


.li' 
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ofAl<>%^>IIMm^u^8y  and  on  other  places  wJicre  luBoqidiligr^^m 
present,  could  aot  fail  of  being  detected.  ^  i  'v:  i 

Mr.4U^  Howajrd>  on  thecontrary^  thinka  he  cixplaii»  tiM 
yopopwion  «f  ¥esiGi]dar  vapour  in  the  timosphere  hy  Biippfwiny 
Ha  paiticlea  to  be  aimilarly  electrified,  and,  consequ^liy,  ^ 
repel  jj^aoh  ^thiei:;  but  4hia  repulsion,  altfaiwgh  iyy  prevmtmjp 
mfit  oandePiation  itnkbt  fetafd^  mold  not  altogether  pmm*i 
tbeir-disa^t;  nnoe  a  ^obide  of  water^  however  ifaumte^  aunt^ 
'  still  ,bj9  Jlenvier  than  the  circumaiitbient  air^  and,  ccmsecpifinthry 

Svitate  to.  the  earth  aa-  ceiiandy       akhough  leiSB  rapidly 
n»  a  volume' of  the  aame  fiuia,'  liow«Ter  coiunderaUe  it»' 
dimenaions*;.  ' 

Th^.a^apeniHonrof  HkiR  clouds  must,  therefore,  be  eonadiredl 
unaoooanted  for  by  either  hypothesis,  nor  am  I  aware  of  any-* 
other  that  possesses  superior  claims  to  atteution,  and,  accordingly^ 
in  that  part  of  your  System  of  Chemistry  which  ti  eaH  onmeteo-* 
rology,  and  which  1  re^^i  et  to  had  omitted  in  the  laLe  editio%: 
no  explanation  of  tins  phenomenon  is  proposed.       *  i  •  '\ 

It  16  the  obiscuiily  which  seems  to  hang  over  the  subject,: 
rather  than  any  couhdence  I  feel  ia  my  own  speculations,  that 
has  induced  me  to  propose  the  following  hints,  which,  if  wiUx- 
out  value  in  themiselves,  may  yet  be  of  some  service  in  directing 
the  attention  of  your  better  iuformed  readera  to  z,  neglected 
department  of  science.'*  ■  ■  ; 

V  The  q^uantity  . of  moisture  which  the  air  is  capable  of  dissolving' 
must  depend  puHy  on  the  temperature  and  paurtly  on  the.de]mtjFL) 
of  that  fluid. 

Near  tlie  eaiUi's  surface,  the  high  temperature  of  the  air 
causes  it  to  preserve  a  larger  portion  of  aqueous  vapour  in  am', 
elasnc  form  :  in  the  most  elevated  regidna,  owinetO'the extreme; 
rarity  of  the  air,  atmospherio  pressure  scarcely  Cf^poato  «njr.. 
check  to  the  natural  tei^nov  of  watORto  aaauno  an  nSrifonki^ 
etate,  so  thi^t  it  remsans  in  the  form  of  vepoUc  independent^ 
pe^m^ of ajpiy cheaucfd .  v 

.  Hence  as  we  ascend  in  the  atmespbfixe,  the  cj^uantityjpf  vlLom^* 
tore  held  .in  solution  by  it  must  go  on  diminishing,  until  we 
arrive  at  that  point  beyond  whijcb  the  effect  of  the  diminished 
pre^e  pcedominates  over  liiaftc^  ita  .chilhiesa,  «o  thtttifto^ 
this  point  upwards  the  quantity  of  ^aqueous  vapour  goes  on 
increasing.+  »    .  . 

This  medivjm  point  is  the  region  .qf  the  clnnds^i  which  are 
k^^imkby  4a:feaal  .  observatk^  ^coxpif  a  certain  height  in  the 
atmosphere,  above  whicfa  the^  rarely  extend.  % 

*  is  ffiuch.to  bei'efnettA^  that  OD  syttematic  KOI  k  oq  infiteoroIofy>H4s--iipt.! 
peared  at  lea<it  in  this  language.  '  .i<i.  q  t<:i«i4)5iB 

:  +.  See.Prof4;s«o|:  i,cslii'\  late  wnrk  on  ihft  Relations  of  Heat  and  Moistare. 

I  This  will  appear  rnc^re  ci^url^i^^  liie  foilQWiflc  plao  I  llni«ttmbew  giTci|  * 

fureof  course  suppoiiUtioua  J  ,^  ^-ja,  .^i-* 
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?xhet^  tA  isoppdse'  then  an  ascending^  portion  i^^liit  W^ISH^b 
anivedi.iitrfffiith  B  Jiiei|^t  that  ite  dimini{»hed:  tetl^Mfiitnre  no 
longer  allows  of  its  retatinw  tlle'whole  of  the  flaoisture  it  had 
dissofaBsdf'wlieaihear  Hhit  swrrace :  the  consaqvenos  wiH  be,  that 
9ipaati0mot  walttr  is  disengaged 'in  tbe  state  ot  what  is  termed 
'wmwahat  vapoar^  thatisy  holding  intermixed  with  it  a  poitiett  ef 
^if^aumf^mc'dk.  Haw  as  ike  air  is  considefaUf  rarer  at  the 
lnighb#f  tVQ.or  tbiee  miles  (the  qsimI  el0faiti<m  of  die  doads) 
Anifn^aterthe  saifece,  it  nuvy  easily  happeo,  that  the  wail^ 
Tsikdas  in  the  progress  of  their  descent  meet  at  length  witb  a 
stratum  of  air  of  such  density  as  to  be  just  equivalent  to  the 
weight  of  the  vesicular  vapour  joined  with  that  of  the  air  inter- 
mixed with  it ;  and  liere  they  will  remain  suspended,  until  the 
lur  within  becoming  of  nearly  equal  density  with  the  atmosphere 
without,  or  the  particles  coafescing  into  larger  drops,  the  wh(^ 
becomes  too  heavy  for  the  atmosphere  to  support. 

Nor  is^s  a  mere  hypothesis;  the  presence  of  intermixed  air 
seems  confirmed  by  the  fact,  that  hail-stones,  which  are 
evidently  derived  from  this  source,  always  are  found  hollow  in 
t^e  centre,  and  the  flake'?  of  snow  which  fall  so  slowly  througll 
tike  atmosphere  owe  their  low  sp.  gr.  to  the  same  cause. 
-.Indeed  it  is  scarcely  possible  to  conceive  a  disengagement  of 
|Beistm».jko  take  place,  without,  ait  the  same  time,  sapposing  % 
djaat^fOttion  of  air  to  be  intennixed  with  it ;  and,  accordin^^ 
this  idea  seems  to  be  very  general^  judging  from  the  t^im 
<^  vcsieidBr  vapour,''  in  common  use,  us  appli^  to  the  moistaie 
of  fogs  and  clouds » 

To  apply  this  theory  to  particulars ;  two  of  the  principal  modi« 
ftsatioas  of  ckfods,  according  to  Mr*  Howard's  nomenchture, 
see  the.'dinis  ^and  tfie  chains;  the  eirroSi  indiiding  thos^ 
]i|^t  .fleecy  douds  which  occupy  the  hieher  portions  of  the 
fltmpsfliere ;  the  comiiliiSy  those  denser  and  less  elevated  clouds 
^idbich  increase  from  above  in  convex  or  conical  heaps. 
*  The  ciiri  would  seem  to  be  formed  immediately  from  the  dls- 
enp;ao  ement  of  the  vesicular  vapour,  and,  therefore,  to  occupy 
that  hue  of  eleviiUoa  at  wiiicU  the  (^uaiitit^  of  moisture  held  in  an 


I 


Rate  of  evaporation  in  mn^p. 
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Scnre  the  smaHctiiqiauititji  of  «io4itSf*lHli  Se  ctfaiSiitM  M  (Itt  stnoi|»ti^  Sit  ttf 

]|ieciiuin  point. 

•  I  need  nut  here  insist  upon  the  bcautifal  proTision  made  by  nature  for  pre- 
,MfffiiS  MMMlant  ciradMlfii  ln.«be'«liiMii|iliere)  by  earning  efery  adMiifkdo  if 
hm  16  fes  scmipsnied  bjTa  decnsfc  io  jleBsity. 
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tti^onn  stale  is  at  its  miniiTOBiB ;  hence  ire  see  the  i«aBQir 
Iktoy  ttQUImue  for  eo  long  a  ttaie  without  hwrngtbrnt  dmitf 
^laerMUied;  erafionitim  goes  en  finom  the  upper  surface^  white 
the  ateending  portions  of  air  are  adding  to  ila  bulk  on  the 
inferior ;  and  unkse  the  latter  e^cceede  the  fbnaer^  the  nktmik  - 
wiH  femain  atalioinay.  But  when  the  quantity  of  aqpaoua^vapMr 
diaengaged  exceeds,  what  is  4Sarned  off  from  it  bf  ewyeratioMy 
the  vesicular  vapour  gra^ntelas  slowly  downwards,  and  inov8afl4 
ing  in  buUL  aa  itdaaoends^  ooostitttteathai  modifioatkmofcloMl 
eoaed  the  cofiMikis*  It  would  appear  Am  that  the  eoaoalM 
uailally  oocapiea  that  fine  of  elevation  at  which  the  diiisity,off 
i|ie  atmosphem  is  exactly  equivalent  to  the  weiriit  of  the  Teaii 
aldar  vapour  joined  with  that  of  die  air  intermixad  with  it.  % 
It  new  onlyreaasins  to  nmuurk,  that  this  theory  ia  not  intended 
to  aupaiaede  the  one  given  by  Mr.  Howard  and  otheta,  lespecW 
ing  a  repulsion  between  the  particles  of  vesicular  vapour,  in 
iDonsequence  of  their  being  sinulaiiy  electrified;  but  is  only- 
meant  to  explain  a  circumstance  which  appears  uiiaccoiuited 
for  by  the  electrical  hypothesis  ;  namely,  the  reason  wliy  these 
globules,  even  m  their  attenuated  condition,  maintain  themselvea 
for  so  long  a  time  in  the  still  rarer  atmosphere  through  which 
they  float. 

'  Should  these  remark?;  appe;^r  to  vou  worth  printing:,  yoa  would 
oblige  a  constant  reader  by  inserting  them  in  your  next  number; 

'  Jlvv.8a  PhI&0*CU£MICVS  OxOKIBtfSlS.  .i 

ssssssssssssss=ssss^^ 

4 

as-  /  % 

^  ARTtCLE**V.  '  ! 

*   

^        Oft  the  AHntitnaty  Matter  ptocitred fnm  Bonet^ 

V 

•  Fir  eemequtfRce  of  the  aeardty  of  pnrMsions  wfaioh  ^prevailed 
at  Oeo&ra,  aa  w^  as  in  «o  many  other  parts  of  Europa^  dttrin^ 
tte*  year^  the  attention  of  the  iaohabitants  was  fiiicih^ 
diiectad  to  the  varioin  methods  of  procuring  food,  and  among 
ethers,  to  tiie  nutriineat  su^fKMed  to  be  contained  in  boiwa* 
A  iKriea  of  eatperhnents  on  this  subject  was  pabliahad  -sGmifr 
time  ago  by  Proust,  and  more  lately  by  Cadet  de  Vajox ;  but  tiw 
veaidta  which  tt^ey  obtained,  wcnre  not  confirmed  by  some  titalr 
"^ml  'Were  made  in  this  country,  and  seemc  to  have  been 
Scarcely  credited.  The  Society  for  the  Promotion  of  the  Arte  at 
Geneva  appear,  however^  to  have  been  more  successful ;  they 
have  actually  employed  this  method  of  providing  food  to  a  consi- 
derable extent,  and  have  published  a  detail  ot  their  processes  , 
in  -til e  Bibliotheque  Universelle  for  September  last,  iiuin  which 
ttie  following  account  ib  exUdcted.  -  . 

'  There  are  two  distinct  processes  to  which  the  bones  are  siib^ 
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jffMbpBcasB  by  MiiBtkmim^^ic^d  the  ^  gvfte^'  is  fiilMefifrom 
^iem  i /and  th6««otli6C  »  complicated  op^tion  by  ~<wiiiisb  iiH| 
If  -golsU^Be  ^  is  pvooiirad.   In  the  first  operation  the  hmm  m 

w  broken  tnto  wmU  fragments^  nith  H 
miM  -on  «  hoUow  blo«k;  they  iia  then  heiM  in  a  coauncm  • 
Ttwrf  fef  dme  hoam ;  no  ^ompmsion  is  pmployed,  nor  is  Ihn 
IMldr  failed  fbove  the  boibng  point;  ^  psvt  of  its  weight-dT 
bSMn  is  added  to  the  water,  aM  dnring  tha  nroeess  the  iai 
iilnd»<iiseBto  the  sur&^e  ta  i^mmed  otf,  and  aneiwarda  addwl 
^•She  produot.  By  thii  means  a  jelly  is  pfoonad^  wbiahMi 
generally  strong  enough  to  become  concrete  on  cooling.  The 
bones  may  be  boiled  again  three  successive  times,  and  still 
luiaish  a  considerable  quantity  of  jelly;  by  four  boilings  of  three 
or  four  hours  each,  1  lb.  of  bones  will  furnish  41b.  of  jelly, 
whicli  is  supposed  to  contain  as  nmcli  nuuitive  matter  as  com- 
muu  boup  made  from  6  lb.  oi  meat. 

In  order  to  preserve  the  bones,  when  they  are  collected  in 
large  quantity,  and  during  warm  weather,  after  halving  been 
washed  and  broken,  thev  are  to  be  boiled  in  water  for  half  an 
hour,  III  order  to  deprive  tliem  nf  the  fat  and  marrow  which  they 
contain ;  they  are  then  boil.  <  I  for  half  an  hour  in  a  caustie  alka- 
line ley,  and  after  being  well  dried  in  the  o^^en  air,  they  iikiy  bo 
preserved  for  years  if  they  be  kept  dry.  ihe  alkahue  liquor  la 
formed  by  adding  1^  lb.  of  common  potash,  and  the  same  quan* 
tity  of  quick  hme,  to  50  lb.  of  watei: ;  Ihe  cleat  ^uid,  wheBr4cavn 
off,  is  sufficient  foi:  1001b.  of  bones. 

In  the  second  pooocess,  to  procure  whal  i&  termed  the  gela« 
tine,"  the  process  that  has  been  described  aJi>ove  is  to  ba 
employed  in  the  first  instance^,  to  extracjt  all  the  parts  that  am 
sohible  by  boih^g,  after  idddx  Htb.  I^^nes  ace  in  a  proper  slat^l 
for  this  lurthei:  pcocees ;  old  bones,  howeyer  diy  they  may 
appear,  ara  equally  proper  f<|i;  it.  Th^  p]^ot  iQ&it<,i(iO»tated  to 
be,  not  to  procure  the  gele^/'  but  the  proper  gelal^inei'': 
iHueliie  'cbeniiicidly  united  lb  the  phosphatatiflimir  dm  agent 
emoloyed  is  dikiea  mnriatic  acid ;  1^B>*  of  the  hb^M-^rei^iuiia 
66ibv  of  asUl  end*  UO-of^waCer ;  the  digestion  ift'to^bax^oBtitiand 
file  <fa)$aemeliB,  *at  a  teup^ratuie  of'abont  66?;-  TheDibbmBsby 
thm.-piooesa  are  depxnred  of.  all  their  earthy . maltBr ;  they  ara 
Am  wdl  washed  in  water  for  d4  boors;  ike  oafeBideiEteaii«Ba  df 
the  bone,  is  pared  off,  and  serves  for  the  making  of  giue«;  -  ^Bmt 
remainder  of  the  bones  is  then  dried  in  the  open  air ;  it  consist^ 
entirely  of  the  compact  "gelatine/*  '.nid,  il  kept  dry,  may  b© 
preserved  for  an  indehnite  lengtli  of  tiiue,  without  undergoing 
any  alteration.  About  ^  of  the  weight  of  the  entire  bone  cou* 
sists  'of  this  "  gelatine  by  beino-  macerated  for  some  hours  id 
tepid  water,  and  afterwards  boiled  over  a  slow  tire,  it  i si  dissolved, 
and  composes  a  highly  nutntive  soup.  It  is  estimated  that  Ott# 
ounce  ot  the  dry  "  gelatine  "  is  e<^aal^  natcitiouiS  with  1  lb.  of  / 
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pMnMilB^tiT  dd^bt  of  their  generti^kiciirkfe^,  solUrWt^M^S^ 

the  quantity  of  animal  matter  which  may  be  pBOC];^^d  fr9jp(ir)>qf^. 
Our  lieaders  must,  however,  be  aware  of  the  want  of  correQtji^s^ 
in  the  terms  that  are  employed  by  the  Committee  in  descriDin^ 
tl^e  products  which  they  obtained.  The  terms  "  gelee"  ancT 
"gelatine"  are  really  synonymous;  the  "  gelee"  of  the  first 
process,  when  fieed  from  the  fat  and  other  extraneous  sub- 
stances, is  the  only  real  jelly;  while  the  "  gelatine"  of  the 
second  process  is  albumen,  a  substance  different  from  jelly/ 
which,  as  Mr.  Hatchett  has  shown,  composes  thq  proper  animal 
matter  of  the  bones* 


•'«      '  ■  .  « 

Article  VI, 

On  Revenion  of  Series,  as  connected  with  ike  Equation  a 

4,ax  as  X, 

•  •  • » • r ' 

'  ...V;  (To  Dr.  Thomson.)  •        -  .  .!t  a 

'  '  SIR,  •  ^  JMIt  Ifob  ]^l>7« 

The  three  remarkable  cases  of  reversion  of  series,  alluded 
to  in  the  paper  which  you  did  me  the  honour  to  insert  in  the 
Annals  for  this  month,  deserve  to  be  reconsidered.  What  I 
said  concerning  them  was  an  after  thought,  too  hastily  appended 
to  the  principsJ  subject ;  and  on  revisal  I  am  sorry  to  perceive 
that  I  jhave  adopted  a  conclusion  which  is  enoneous.  The 
remarks  I  now  proceed  to  ofier,  in  lieu  of  the  former,  will  be 
found  perfectly  correct,  and  some  of  the  results  so  novel  as  to 
atone  (I  hope)  with  mathematicians  for  this  ttoSoj  av^(>mivov.  As 
early  an  admission  as  possible  will  be  regarded  as  a  particular 
favour  by  Your  .very  obedient  servant, 

•     'V  ;  W,  G*  HoaNBB. 

  # 

Explicitly  stated,  the  cases  in  question  are, 

h  When  X  =s       ss  a  +  by  +  ci/^  +  dy^  +  e^*  4-  &c« 
.  ^    And  y  ss  ij.  r  =  a  +  6  a:  +  c  j:  «  +        +  e     +  ^cxjk 
This  case  hds  teen  considered  by  Mr.  Babbage  ia  the  Jot^[a^a^; 
of  Bdience,  vol.  ii. ;  who  haf  rightly  observed,  that  it  is  notijiij^, 
eUe  tfasm^  a  ^ditferent  taode  of  denotiog  the  gene^  #pl^t^QQ.^Q4 

▼    *        *fr   .  .      .      .    ;^  •  '..'^  ^I'M 

♦  ' II,  When  X  =  a      b  y      c  y«  +  dy^  +  e  -f 

Aixd^  sa  -7, ijf;  77    ;3=      a     bx  ^  c  X*  -k-  dx^  —  e  jt^  4-  &c.^ 

The  sin^ar  case,  appropriately  to  called,  since  oi^y  i£nb^ 
•pMsimen  of  it  hassJitth^rtQ  l|e6Qi#IOO¥eitid,  in  which  the  eyeii 
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■  All  tMtee,  it  is  obTious,  are  merely  distinct  varieties  of  %hf 
g^netil  equation  i^      *  ^  axssx,  arising  from  inteipreting  «  f, 

%  ar;  or—r,  or  a?  A»  To  solre  tliis  ec^^tioni  we  aecom* 
mo4;Eite.  It  to  the  circumstances  of  a  particular  wAvitigm,  by  oi^Jdng 
^  X        a  jr^  which  reduces  the  equation  to 

^ttd  gives  the  particular  values- 

and    s  (a*"*  4^  007  s)  «"'*y*a*x 

Next,  having  found  an  example  vvhicli  satisfies  tliese  coudi- 
Uons,  we  proceed  to  generalize  the  solution^  by  assmuuig  x 
53S       f    a  X,  which  y;ives 

if^'f  f         9"'/  faaxss)  f"*/*  fa*  X  ^  X 

•    ^      •    '  and^''=C/?.*/ 

Since  a'  1  =  t,  whether  ai  be    or  —  .r,  oiir  first  two  cases 

both  merge  into  the  formula  f*  x  =  or,  of  which  ii  vt-ry  comprti- . 

heusive  particular  solution  is  '  '  ^ 

f  ■•  «.  •     •    .   •  ^ 


my  foimer  paper].   Hence  we  immediately  deduce  fiv 


Case  l^-^General  Solutit^tu 


.     Case  li. — General  Solution.  v* 


I p  «l 


,  Ak^  exeinpliBcation  wliatever  of  these  very,  simpli^  cases  willj 
fae¥if;arded  by  adepts  as'  stqperfluous.  They  wil}^  )|iere%e,  p^^*^ 
lus  their  information  is  out  ot  the  question^  ip  pqrsue.  a 
nlc^od  of  illustration  which  will  have  the  advantage  of  renderr^ 
ing  the  principles  of  the  functional  calculus  quite  mtelligible  to 
those  who  have  not  previously  made  it  an  object  of  attention. 
1  start  ivuiik  the  most  elemeultiry  example  oi  Cabe  1.  that  can 

^  To  generalize  this  solution : — Sekct  amf^mmla  eMMngy 

6 
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liO  On  ^Revmim  <!f  Smm.  ^^iUtt 

^  in  terms  of  z.  [In  functional  symbols,  make  y  ^  z  v 
2=  z.]  For  z,  in  the  expresnon  of  this  value,  substitute  the 
yfiole  expression  which  arises  from  substiluting  the  selected  fif^c^i 
(ton  of  for  y  in  the  right  hand  scale  of  iJteJirst  given  equatioyi. 
The  result  is  a  new  value  of  j.  i  or  y,  in  f  A/s-  value,  substitiU^^ 
st,  and  it  will  give  the  simultaneous  new  value  o£y» 

^  Ex,  A  simple  multiple,  (fy  ^)ay  ^  z  •\y  ^""O  =  ^ 
Whence  x  =  i-^— ?  and  y  ™ 

JEr.  2. — The  multiple  of  a  poweri  a     =  z  /.  y  »  ^ 
Whence  x  ss  and^  y      ^  - 


— ^Acompoiindqaantity,y«  +  2y    z    y  s=         1  — 1. 

Whence  x  =     2  —  2  ?/  —  //«  —  1  and  y  =  a/  2  —  2    —     —  1 . 

Et.  4. — A  circular  transcendental,  sxn,y  =  2  :,y  =  arctosin.z 
W  hence  j:  =  arc  to  sin.  (1  -—sin^y),  and  y  =  ^rc  to  sin.  (1  — 

log.  a  log.  a 

Were  these  results  expanded  into  infinite  series,  each  pair  of 
series  would  manifestly  exhibit  the  relation  which  characterixeii* 
Case  X*    Tfr  adapt  them  to  Case  II.,  it  is  only  requisite  to  sub* 
stitute     y  for  y  in  the  values  of  x,  aod  to  prefix  the  jiegative 
Kigii  to  the  values  of  y. 

Ex.  9y  fbr  instftncey  would  be  transformed  to 

X  =  \/  2  Hr  2y  —  y«  —  1  andy  a=  —  V  2  —  3    —  a;*  +  1 

Case         The  particular  equation  to  be  resolved  -in  this 
case  is/*  —  x  =5  x,  or  rather,  exchangiiig  x  for  —  jc^ 

,of  whidh  the  uniy  soiation  immediately  oLvious-is '  : 

fx  =  X  a/  —  1, 

which  h  not  oapsJ^Ie  of  fiirt|;iter  eztension^^ 
'  Becourse  must  be  taken  to  another  arli&ce.    Amo^g  tjae 
functions  of  circular  arcs  which  fiumish  pairs  of  cowertible^ 

equations,  such  as  .  .  ■   i  jo 

sin.  y  =  cos.  x  /.  sin.  x  =  cos.  y, 
tan.y  =  cos.  x  .  .  taa.  x  =  cos*y, 

there  occurs  one,  which  involves  an  impossibility ;  and  on  endea- 
vouriag  to  neutralize  this  byix^troducing  the  imaginary  coefii^i^t 

V  1;  we  pass  from  the  conditions  of  the  first,  to  those  of  the 
thit4tMfiBt;  The^ittndft /•  »  at  —  x  seems  indeed  to  indicate 
Ruob  prtxnegs;  and  reftdets  .it  probable  iiak  oli^r^oiiili^itas^iti^ 
be  faHadioa  tbie  floapospnnci]^.    > .  ;  .        jiS <  ii>h\iB\?} 
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\^The  equi^k)ns  intended  are  .   

''.V  cos.y  =  sec.  X /.  coe.  jc  =  secy. 

Equivaient  to  the  squares  of  the  first,  we  have  1  —  sin.  '^y  =  1. 

+  tan.  «x  whence  sin.  y  =  tan.  x  .  \/  —  1.    The  fluxions  of 

these  givejJ  cos.y,  or  its  equivalent^  sec.  x  =  .v     —  1 .  see.  *x. 

Whence  J/  =  i-  a/  —  1  .  sec.  x.   Hence  again  x  =  —J>  ^  —  1  . 

COS.  X  =  —  ^  v'  —  1  secy.    Assuming  y  —  z  v  —  1  these 
last  equations  become   

«  =  i-  sec.  X  and  i*  =  z  sec.  z  /y/  —  1 

which  furnishes  an  evident  example  of  the  third  case ;  the  only 
one,  in  fact,  at  present  known. 

If  the  fluents  be  taken,  we  shall  find 

2  =  log.  tan.  a  =  log.  =  ilog.  j-rii^ 

r  =  X  +  i  x3  +  Vi-     +  tUtt  ^'  +  7^  x'  +  &c. 

as  has  been  shown  by  Baron  Maseres  in  the  Scriptores  Loga^ 
rithmici,  by  Professor  Wallace  in  the  Math.  Repository,  N, 
juid  others. 

To  elucidate  the  mode  of  generaUzation,  I  adhere  to  the  first 
of  these  formulae,  as  in  my  former  communication.    Expressed  ' 

ais  a  function  of  x  V  —  1,  it  gives  the  general  values        ^  • 
-  ■■    z  =  <p-»  log.  tan.  ^iir  +  ^  J—^  ^      ^  "  1)^  '  . 

x=^^-«log.tan.  +  \  .  ' 

1  Ex.  1. — Make  ^  x  =  \/  6  a  .  x^  then  are       .    -  • 
>  a  =  X  +  a  x»  +  A  <z»  x^  +  '-^0-         +  W         +  &c 
X  =  z  —  a  z^  -f  i  tf  *  z*  —  '-^     z"'  +  VV     2^  —  Sec- 
ond by  assigning  different  values  to  r/,  series  may  be  formed  at 
pleasure.    If  a  =  1  or  4.  or^,  the  coefficients  >vill  be  more 
simple  than  in  the  original  series. . 

jKx.  2. — As  a  general  example  of  a  large  class  of  series,  assume 

p  t  =  •  being  any  o^/c?  numbers,  and  a- 

optional.    We  shall  then  have  '  • 

9'^^'^o  '.'r.«'fb  o.t  j-r/'.  !  ^'lTl  'o  Tile  HiiJHi.o  9di  inoii  cJtsiiq  "w  (1-*-  V 
th§  upper  sign  obtaining  when,  in  aijcl?^  V^i^g  divided  by  4,  each 
leaves  the  same  remainder;  and  the  lower  sign,  when, tl^p^^ re- 
mainders are  diflerent.  The  reasou  of  which  ia,  that (  V  ^^^0^ 


US'  Mog^plncal.Ntitim  of.      .  .  •  . 

a  1  s  (v'"^)^  the         power  wffl  be  e^txaji  to  thel^ 

limply,  or  to  v'  —  1 ;  and  the  j^Ti 

—  i/"*-T,  Expanded  mto  series,  these  Values  are  *  " 

^  won?  •  JT 

JESr.  9.— For  mstance,  if  m  as  3,  n  sss  1,  and  «  a  1,  then  8*8 

ar  =  -  {«?  +  J*  +    J?"  +  3:vL'  j;-«>  +         j*^  +  &c.}  ^ 

•    X  =  -      -     +  1      -  Wu'  ^'^  +  '^A'  - 

An  endless  variety  of  series  erulned  with  the  same  property 
Boay  be  educed  from  the  general  tormulse,  by  making  f  a;  ^  ^ 

sine,  tangent,  coteeaat,  on  their  arcs,  to  log.  j-^"^*  or  iadioiH^ 

any  function  containing  onli/  odd  powers  of  x.  Any  other  woul^ 
be  encumbered  with  imaginary  coeiiicients. 


Article  VH.  '  '  ■  •  " 


Biographical  Notice  of  the  Rev,  W,  Grc^or, 

Thk  Rev.  WiUiam  Gregor,  descended  from  a  line  of  ances^- 
tors  who  have  held  a  distinguished  station  in  the  county  of* 
Cornwall  for  a  long  period  of  years,  was  bom  in  the  year  1762« 
He  received  his  scnool  education,  at  Bristol,  under  the  Rev.  Mn' 
Lee,  an  able  classical  scholar ;  was  for  a  short  time  under  private 
tuition  at  Walthamstow,  in  Essex ;  and  at  the  usual  age  entered 
a  pensioner  at  St.  John's  College,  Cambridge.  He  proceedei^. 
A.  B.  in  1783,  and  A.  M.  in  1786,  and  was  elected  Piatt  FeWoyit 
of  that  Society.  His  classical  and  mathematical  attainmeisM^ 
vf^'  of  a  high  order,  aad  procued  hat-  him  th6  ntost'^dUfin- 
giished  honours  of  file  nniversity.  ' 

in  17B9  he  MMr  eollated  to  the  reetoiy  lof  Deptfoid;'^iM#. 
Tothess,  upbtt  the  presentation  ofhis  fkdter;  and  in  m^tblkiiS^ 
ittg  year  he  mairieme  dsnghter  eff  Edward  OihMki,''  r  '  ' 

ton  CS^reDvy  in  Deron,  which  ^^ne  soon  after  jBxe||angf  d  fofUlMI 
ntctory  of  Creed,  near  Orampoimd,  in  the  county  <tf  Coiriwwdl. 
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1818.1  the  Rev.  W.  Gregor,  113 

'  Here  he  finally  fixed  his  residence,  performing  with  exemplary' 
attention  his  various  duties  as  a  christian  pastor  and  a  magis- 
trate;  holding  in  difficult  and  doubtful  tmies  the  even  and' 
conscientious  tenor  of  his  way,  dispensing  to  his  neighbours  both 
spiritual  and  temporal  benefits,  and  enlivening  the  society  of  his 
friends  by  his  cheerful  and  instructive  conversation.    The  latter 
years  of  his  life,  embittered  as  they  were  by  bodily  suffering/^ 
'  only  afforded  him  a  more  favourable  opportunity  of  practising  the 
precepts  which  he  taught,  and  of  experiencing,  personally,  the 
Tital  and  consoling  energy  of  those  hopes  and  of  those  truths,  the 
enforcement  and  exposition  of  whii^h  had  constituted  his  most 
4nomentous  and  delightful  employment.    He  died  at  Creed,  on 
June  11,  1817,  carrying  with  him  the  regrets  of  his  friends,  and 
the  respect  of  the  entire  county. 

A  detail  of  his  professional  publications,  consisting  of  sermond 
preached  on  particular  occasions,  and  an  address  to  a  tnember 
of  the  House  of  Commons  on  the  subject  of  the  non-residence 
bill,  is  omitted  in  the  present  brief  notice,  the  object  of  which 
is  only  to  exhibit  the  claims  of  Mr.  Gregor  to  be  remembered  aa 
a  man  of  science.  .        -  . 

In  the  year  1791  he  commuiucated  to  the  Journal  de  Phj'siqu^ 
-an  analysis  of  a  black  sand  found  in  the  parish  of  Menaccan, 
about  six  miles  south  of  Falmouth.  This  substance  he  found  to 
contain  nearly  half  its  weight  of  a  metallic  oxide  as  yet  unknown 
to  chemists,  and  to  which  Klaproth,  in  the  elaborate  essay  which 
he  published  some  years  afterwards  on  this  and  other  ores  of 
the  same  metal,  gave  the  name  of  titanium.  *       '  '  f 

In  the  Philosophical  Transactions  for  1805  is  a  paper  by  Mr. 
Gregor,  in  which  he  shows  that  a  mineral  found  at  ^temia  Gwyn> 
in  Cornwall,  and  which  had  been  supposed  to  be  a  variety  of 
zeolite,  is,  in  reality,  a  hydrate  of  alumine,  not  differing  in  any 
essential  particular  from  the  wavellite  of  Barnstaple,  which  had', 
just  about  that  time,  been  analyzed  by  Sir  H.  Davy.  The  same 
paper  also  contains  an  interesting  examination  of  the  uranite 
found  in  the  same  mine  with  the  preceding  mineral. 

In  1809  he  communicated  to  the  Royal  Society  his  discovery 
and  analysis  of  native  arseniate  of  lead,  also  found  in  ComwalL 

The  Geological  Society  gladly  enrolled  him  among  its  bono* 
•'l-ary  members ;  and  in  the  third  volume  of  the  Transactions  of 
that  body  is  a  description  and  analysis  of  the  tremolite,  which  had 
i)een  recently  found  in  the  serpentine  of  Clicker-Tor,  Hear 
^'Liskeard.  . ..  i  .  ..^^ 

When  the  establishment  of  a  Geological  Society  in  Cornwall 
ivas  agitated,  Mr.  Gregor  engaged  warmly  in  support  of  the 
/measure,  and  contributed  essentially  to  its  success.    In  return 
.  for  these  and  other  services,  and  partaking  in  the  general  regret 
occasioned  by  the  loss  of  this  excellent  man,  Dr.  Paris,  tnen 
'Secretary  to  the  Royal  Geological  Society  of  Cornw^,  delivered 

Vox..  XI.      L  H         '       ^  ^fJ^^^ 
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before  tho^^y  m  exl^fff  on  tliftL>ftttt^eoi^Q6(ttiK> 

which  waj  tMnimd  to  be  pnukfd^  f  :  '    omai  ad  of  xr:c£q« 

4g906tUfi^  the  prcceding'sketch,  the  author  is  )ndebtedotAJilft^ 
SmU^  of ^  'Gfegor'^  iotaii^l*  M 

'      /    -  '  ......    .  •  i    \^-*3a;iC/0  L'i  ,jj 

•    Article  VJIK   -  •  ■  /tV-c/; 

Some  Observations  m  the  Nature  of  the  Vital  Towers.  Comm^ 
nicated  in  a  Letter  to  Pr.  Thomsony  by  Dr*  W.  Philip*.  > 

SIR*  -  ;  WmrtmUr^  Jm.  5, 18I9.< ' 

,  As  you  did  me  the  favour,  on  %  former  occasion^  to  insert  in  the 
Ammts  of  Philosophy  some  observations  on  the  effects  of  Galva* 
lUBm  on  tiving  anunals  with  which  I  troubled  you^  I  hope  yov 
will  hare  the  goodness  to  give  a  place  to  the  fojlowiiig,  rel^iing^ 
•  to^ the  same  subject.  ,  k  i:T 

Itappears,  as  far  as  I  am  capable  of  judging,  firommany  expe;^ 
yiytiftntg.  either  related  or  referred  to  in  a  treatise  which  1  lat^y 
laid  belbre  the.  public,  entitled,  An  Experhmntai  Inquiry  into  the 
Jgom  of  tiie  Vital  Functions^  i^c.  thai  in  the  more  pemct  aw 
liudli  likere  ai^e  three  vital  powen,  each  having  €«tt#^iM«;  ind» 
pendkit  of  the  othergy  yet  sor  conaeeted  that  nfm«yan.  h)ng  eiui^ 

It  witfi  ld<^^ttjb»(wd  that  the  mmcadar  fibre  derives'  its.  pm^ 
^pWMI  1h;e  MmWm         EaUep  was  the  first  wha  mHinjtwnwl  ' 

e^BpeAaottm  t^^  «imboii  .1tta  o|wnia«^  .Miiahi  (kMofmm 
it^i^^wttia^f  acnuaqr  of  wii{flkiB  AgmelUKfrm 

flisM^  away  the  nervous  iilaaiertts  juj^ying^  a'i  vuswde^  ifeiauit 
jit^  be\admitted>  Uiat  mmofgrn  iaiufnce  ioEiay  remain  in  ity  «tlher 

'in  nerves  too  small  to  be  removed  by  the  knife^  oi^con&titutin^i^ 
necessary  part  of  the  muscular  fibre  itself.  '     r  T  'Oi 

.    Thi&  objection,  though  frequently  lu  ged  against  the  infereniQeB 
of  Haller,  he  never  satisfactorily  answered  ^  and  it  seemed  to  be 
.^eountenanced,  if  not  confirmed,  by  the  fact,  that  when  caasea  of 
injury  affecting  the  nervous  system  are  of  suck  force  as  instahfly 
•to  destroy  its  power,  the  power  of  the  mcu&coiar  fibre  is  also 
•found  to  be  destroyed.   This  fact  is  weU  illuatifU^d  by^maiigt jaf 
the  experiments  or  Mr.  Hunter,  and  still  more  fully  by  those  ot 
'M.  le  Gallois,  whoi^^ards  it  as^  wholly  invalidatiDtg^i^alifii^ilfj^ 

iiioarespectii^'t&epaMM  uukisi 

7 '  ^  . 
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«^XlMl^l$^cti6ti8  to  the  opinion  of  this  greirt  physiologist, 
appear  to  be  removed  by  the  23d  experiment  relatied  in  the  above- 
mentioned  Inquiry,  from  which  it  appears  that  the  nervoua 
influence  acts  only  as  a  stimidus  on  the  muscular  fibre,  and.> 
exhauiits  its  power  as  other  stimuh  do ;  and  by  a  great  variety  of 
experiments  related  in  that  Inquiry,  which  seem  to  prove  that 
the  muscular  power  is  not  destroyed,  iu  the  cases  just  alluded 
to,  in  consequence  of  the  loss  of  power  in  the  nervous  system, 
but  in  consequence  of  the  cause  of  injury  acting  on  the  muscular 
fibre  through  that  system;  for  it  appears  from  them,  that  the 
nervous  power  may  be  as  effectually  destroyed  by  otlier  means, 
without  at  all  impairing  the  power  of  the  muscular  fibre.  If  it 
be  allowed  that  the  experiments  here  referred  to  remove  the  fore- 
going objections  to  the  opinion  of  Haller,  this  opinion  must  be 
allowed  to  be  a  legitimate  inference  from  experiment ;  no  other 
objections  to  it,  1  believe,  having  been  regarded  Q»  of  weight. 
The  power  of  the  muscular  fibre  tlien  is  a  property  depending  on 
the  mechanism  of  that  fibre,  and  in  no  degree  directly  dependent 
on  the  nervous  system. 

That  the  nervous  is  independent  of  the  muscidar  power  has  not 
been  questioned;  but  the  sensorial  and  nervous  powers  have 
never  been  correctly  distinguished.  As  far  as  I  know,  M.  le 
Gallois  is  the  only  author  who  has  attempted,  by  experiments^ 
to  establish  a  distinction  between  them.  1  have,  in  the  above- 
mentioned  Inquiry,  stated  my  reasons  for  not  adopting  the  lino 
of  distinction  pointed  out  by  this  writer,  and  endeavoured,  by 
many  experiments,  to  ascertain  where  this  fine  hes.  From  these 
experiments  it  appears,  that  the  functions  of  the  nervous  influence 
are  those  of  stimulating  the  muscles  both  of  voluntary  and  invo* 
hntary  motion,  conveying  impressions  to  and  from  the  senso- 
rium,  affecting  the  formation  of  the  secreted  fluids,  and  causing 
an  evolution  of  caloric  from  the  blood  ;  and  that  we  have  reason 
to  believe  it  capable  of  all  these  functions  after  the  sensorial 
power  is  withdrawn^^that  is,  after  the  animal  is  no  longer  capable 
of  perception  or  any  act  of  volition,  and  is  consequently,  in  the 
common  sense  of  the  term,  dead.  »  r.-'<s"\-vf  m-^i  v^v/.  .Ia"?  »b 
T^dSobody  has  supposed  that  the  sensorial  power  has  ?my  direct 
dependance  on  the  muscular  and  nervous  power.       /t  ?  . -7  vr 

if  the  foregoing  observations  be  correct,  each  of  the^e  powers 
iHBifan  existence  not  directly  depending  on  the  others-  My 
oiject  in  the  remaining  part  of  this  letter,  is  to  inquire  how  far 
we  are  axiquainted  with  the  causes  which  produce  1^  ph^oi^nfi 
lof  these  difierent  powers.  '  .        .  • 

*  .When  we  say  that  we  are  acquainted  with  the  cause  of  any 
^ei^cular  set  of  phenomena,  we  only  mean  that  we  know  them  to 
^rise  from  the  same  cause  which  produces  other  more  familiar 
phenomena.  Thus  we  are  acquamted  jidth  ,the  cause  which 
retains  the  planets  in  their  orbits,  bfl'^'  ^  If aac  Newton 
proved  it  to  be  the  same  which  produc  '  enomena  of 
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because  Franklm  prdprf^  it  to  be  thefHfwiii^ttidiJprQdii^ 

the  ][%chaiomeiia  olMwn^  other  part  of  iilduict^  ^fittrli^ 

ftnciful  analogies  of  thin  deBcription  have^  iode^  ffam*^B»tft> 
time  been  suggested;  but  while  they  have  pleased  ia the .wnl-' 
ings  of  the  poet,  by  the  philosopher  they  have  been  jufiliy 
rejected.  To  a  careful  observation  and  judicious  arrangement  of 
the  phenomena  of  the  sensorial  power,  tlierefore,  our  »tady .  of  it 
must  be  confimed.     *         •  .  .        ,  r 

*  With  regard  to  the  nervous  power  the  case  is  very  different. 
The  principle  which  operates  irt  many  other  instances  may  be 
the  means  of  exciting  the  muscles,  of  conveying  impressions  to 
and  from  the  sensorium,  of  effecting  the  formation  of  the  secreted 
ffnids,  and  of  causing  an  erohition  of  caloric  from  the  blood.  The 
most  subtle  of  known  agents,  electricity,  naturally  suggested 
itself  as  the  cause  of  the  phenomena  of  the  nervous  ix>wer ;  and, 
when  VoiUde  eieet^NBity,  and  its  si^al  influence  om  tne  muscular 
system,  were  discqrered,  a  matenal  step  it  was  imaguni^t^i^ 
Been  thiuie  to^attls  tiseertufag-ihe  nntere  of  this  pow«r.ai  On 
^a6re  mktt^  lreil^ietion,  however,  it  was  admitted^  that  to  aacjor* 
tiM^iiM  p6Wer  i^'bapflfele  of  exeiting  the  muscular  ftbfg^iia 
to  fjb  but  a  very  shOit'TMy  towavdt'ostaldwbiag  its  idenlitjrfflriHi 
lhelietMii»4tim^nce,  a  Yery  ha^  propotftsni  of  iMidie^  pQaaei|s-> 
bgtl^9'pto|)e%$  and  of*bnethe  opinioiFappeaia^iftk^«tai^^ 
ainiiidoiied;  nor  can  itbemaintaiiiea  on  any  other  groonda^lliai 
iQf  HfliMbig;'<liat  V  dectridtf  aa  dnabki  of  Ihe4«of0  icbftiae^ 
telMIe  tbe-nfo^  fiinotb]ia^af'^>iMmm 

tlifeJilkaVeltfiMiilad^ta 

It  apg^'fiWA.Bltperiinento  46,  47,  48,  49,  that  VdM:aic  elac^ 
ti£6nj'il$'iit|)fil^  of  effecting  the  formation  of  the  seweted  fluids 
trifeft  ^ipplied  to  the  blood  in  the  same  way  in  which  the  nervous 
inftuence  is  applied  to  it ;  and  from  Experiments  64^  66^  66,  67, 
that  it  is  capable  of  occa^sioning  an  evolution  of  caloric  from 
arterial  blood.  When  the  lungs  are  deprived  of  the  nervous 
influence,  by  which  their  function  is  impeded  and  soon  destroyed; 
when  digestion  is  interrupted  by  withdrawing  this  influence  irom 
the  stomach;  can  we  suppose  that  any  thing  will  reneWv  tlie 
functions  of  these  organs  but  restoring  to  them  the  influence*  of 
which  they  have  been  deprived  ?  Their  functions  are  renewed*!^ 
exposing  thfem  to  the  influence  of  a  Voltaiq  trough.  Many  dot 
lateral  observation^  appear  to  support  the  inference/  wbifch, 
from  these  fitctlh  iacttit^  u&M  ito  4»eanit?aMki^iuaBai|Dil^ 
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;|mpec:tuig)Bft^^  arid  apopIe»r .  m 

difeiMdislibmeC^^^^  which  woMONiii  m  lih?  Bmwq- 

(SmdPfaMWiMiie^^     I  iiave..now'ra«m  tg  belieFQ  tiuit  it 
i)irMC»)firomf effects  of  Qalniii«0»  lil^t  iti  Qdfter  dfoptt  OA  die 
-Iniinai:  body^  being  pToportion«d  not  ti»  She  quaoti^  oC^if^tzici^ 
supplied  by  the  trough,  but  to  thf  ifltenaity  id  its  eleolric  anfl 

:  quantity  of  its  chemijcal  power,  both  of  which.  JU«  proDOitioMiji 
:  rather  to  the  nuiuber  of  plates,  th^n  to  the  extent  oCsninoNMr 

I  have  repeatedly  tried  Uie  effects  of  a  powerflll  depM^^l 
machine  in  habitual  asthma .    Tliey  are  considerable,  but  miliar 
to  those  of  the  Galvanic  tiouuh,  which  I  would  ascribe  ta  (lie 
former  possessing  much  less  chenucal  power,  in  proportion  to  the 
intensity  of  its  cdectricity,  tlian  the  latter.    The  most  powerful 
!  electric  battery  will  not  readily  decompose  water  without  the 
1  ingenious  arrangement,  suggested  by  Dr.  Wollaston,  for  concen- 
t  tmtingas  much  as  possible  its  electric  power,  while  the  power  of 
a  few  voiui©  pktes  is,  without  any  precaution,  au^icient  for  this 

It  appears  from  what  is  said  in  my  treatise  on  the  vital  func- 
tions, as  well  as  what  has  just  been  laid  before  the  reader,  that  I 
^  regard  Galvanism  as  totally  distinct  from,  and  having  nothmg  m 
ii^ommon  with,  the  vital  principle.  It  is  as  distinct  from  this 
^fniM»pk  a&ti^  blood  cur  the  muscular  hbre  ;  lil^e  thm>  it  is  only 
iit)iitem4heaBMaf  ?»p%^  hy  itinproduougih^  phcp^iep 

•^onJ^Jlfce  above  treatise  I  have  given  at  len^h  the  reasons  which 
niiMtttovtekAer  it  probable,  thai  the  fiist  nidiQ»eut  of  life  exists  in 
the  cential  pijit  ot  the  circulating  system,  bom  which  it  is  propa- 
cg^kted  to  evety^oUwr  part   We  have  reason  to  believe  that  it 
eidst^wif  iii  th^  mu3cal^.fibr9  of  ito  bfWi(»  tmHip^he  blood. 
'Ills'w  ilMX)nai0teiit-i^  wh^t  we  iibserre  in  the  opeia^iov^  of 
iinstm'li&tk'tihod^^eKiebjdi^  wf^.j^ver 
.^iei^U^  Aii|9ed  im  fibie,;  hut^  ooQstoi^y  «^  the 

miAten  ftmM  Anii  blaod:^  1|^wd»i»  the  ^at  ohange».  9«tme 

,b  y^WiatiBgarite*il«h^  we  iwy.W.of 

^^^mkmiMlm^^wiUk  tlierpliBiioaMim  obsevre^Mk  any  oth^jpart  of 
loiMonsyiweKftve  iie'reaaen  tabelietre  A^iYfi^  ahatt  ^vj»r  HiUPie 
^(ftb^f^fertheni  to  any  more  gei^^  pifM»|^.  ^  of 
-lothe  idlal  principle  by  Mr.  Himtet>  «lid  aM«refi%.|B^^  >by 
,HMny  Abemethv,  is  not  that  it  is  deelvia^i^ainiW^^Wh^ 
'^'^iiio|i»  whiclf  ^flie,  from  want  of  due  ^tettli(«i^AaY^,»IP'»»^t* 
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tliem^  but  that  it  ts  a  principle  pervading  matter  in  a  Way  anal^j- 

-  gous  to  electricity  and  magnetism ;  and  bestowing  on  the  matter 
which  it  pervades  certain  properties.  If  it  be  said  that  we  have 
reason  to  believe  that  the  vital  power  ii^  not  the  effect  of  any 
Hhing  superadded  to  the  matter  which  is  the  object  of  our  senses, 
Ibut  tne  result  of  a  peculiar  organisation  ;  this  I  conceive  changes 
but  little  the  view  taken  of  the  subject  by  the  above  writers, 
because  electricit)^  and  magnetism  may  also,  as  far  as  we  yet  posi- 
tively know,  be  merely  the  result  of  certain  states  of  organizatioitf. 

whether  the  living  principle,  electricity  and  magnetism^  be 
^subtle  fluids  added  to  bodies,  or  only  a  peculiar  arrangement:  i6f 
'their  constituent  parts,  the  fact  is,  that  they  bestow  on  matter 

certain  properties,  and  all  tJiat  is  essential  is,  that  our  expressions 

should  convey  this  fact,  and  no  more.  Till  the  properties  bestow- 
( ed  on  matter  by  these  powers  are  found  to  be  the  same,  and 
'surely  it  is  impossible  to  conceive  properties  more  dissimilar  than 
^  those  bestowed  by  electricity  or  magnetism,  and  the  hving  prin- 
^  ciple,  there  cannot  be  a  shadow  of  reason  for  supposing  them  the 

same.  The  Galvanic  experiments  above  referred  to,  as  far  as  I 
.,am  capable  of  judging,  go  far  to  prove  that  Galvanism  has  nothing 
^  in  common  with  the  living  principle,  because  these  experiments 

exhibit   them  performing  functions  in  the  animal  economy  • 
^Wholly  of  a  different  nature.  ^'-'^  '^j'^*  "^^^^  -Jn*)ttiivr;),:,m 

I  here  msh  particularly  to  state,  what,  althotigh  fully  ex|>ressed 
Hn  my  treatise  on  the  vital  functions,  has  yet  been  overlooked  by 
^  some  in  alluding  to  my  opinions,  that  the  effects  observed  from 
'  Cralvanism,  in  the  above  experiments,  are  its  effects  on  parts 
-"'dowed  with  the  living  principle,  wholly  ceasing,  and  by  no  means 
^tenewable  when  this  principle  is  extinct.     Galvanism'  ifeeems 

capable  of  performing  all  the  functions  of  the  nervous  influence  in 
^the  animal  economy,  and  if  so,  must  be  regarded  as  identical 
*Hiath  this  influence ;  but  neither  can  excite  the  functions  of  ani- 

-  •  '^al  life,  except  when  acting  on  parts  endowed  with  the  living 
\principle.    Parts  endowed  with  this  principle  collect  the  nervous 
infhience,  and  apply  it  where  it  is  wanted,  to  act  on  parts  also 
■  endowed  with  the  same  principle ;  but  the  nervous  influence 

itself  seems  to  be  nothing^more  than  that  influence  which  operates 
in  the  production  of  all  Galvanic  phenomena.      ^*'>^^'  '^^^  h^^tfyi 
^  With  regard  to  the  muscular  power,  I  have,  in  the  above-men- 
vtioned  treatise,  had  occasion  to  refer  to  Mr.  Hunter's  obserra- 
\tions  on  the  analogy  which  exists  between  the  contraction  of  the 
^Inusfculftr  fibre  and  the  coagulation  of  the  blood,  ai&d  to  ^dwell 
■*t)articularly  on  one  of  the  most  striking  of  these  analogies.  ^  In 
the  effects  of  Galvanism  on  the  blood  after  it  is  removed  fVomtHe 
•body,  de^ibed  iti  that  treatise,  and  its  eftects  on  the  musctilttr 
fibre  also  removed  from  the  body,  w^e-see  another  striking  instance 
'of  this  analogy. 

*  V'  When  th«  whole  of  tiie  facts  on  thisf^ubject  are  dulv  eonsi-  * 
"tiered,  the  conchision  appears  to  be  unavoidabfe,  that  tlie  c  n- 
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wBffflj*) iyViTO^W^g  ^^^^  1)etween  the 

orwe  .l^p4rttM  fimt  of  other  coa^lable  fluids  can- 
,  ,  ,  »o  that  it  seems  a  necessary  inference,  tliat 

,^j^pi|ju^cutar  fibre  contracts  by  the  operation  of  the  same  cau8«, 
m  whicri  certain  fluids  coairulate ;  and,  therefore,  depends  on  a 
cnei^ical  powt  r.  JJut  I  wuuiU  iiere  say  of  this  power  wliat  is  said 
above  of  tlie  Galvanic  power,*  that  it  is  only  in  bodies  possess- 
lu^  Uic  liviii^i  pnucipie  that  it  can  produce  the  phenomena  of 
life.  It  is  oiiW  before  this  principle  is  extinct  that  it  can  produce 
4.outractu>ii  of  ti^  6l>re,  or^ffj^^ojfti^^ua  coa|rulatioa  ^ 


'  1*  • « « 
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Q»  the  French  Vormsh  for  Cabinet  Wojii,  ^jff. 

wJ  i  -  iffktUCoiteHt  Garden  CkmimK 

The  improvement  of  the  ttts  fiofmfaig  8d  imfKirtWitJbWflBdhriof 
yp»r  .4^mmi  \        make  no  apology  for  cottimiiiicBtiDg  llko^ 
,|WMw«  pioc6fi^fcr  vinidiing;  i9|uieh,JI)riie?^^ 
— ^imr  in  thw  eoontijty  and  nighly  deform  to    WH)e  'gem* 

ItM  ttt^-irittdi  IB  iti  appEc«(jiQii»  «r  lia^e<^^ 

81^  ttitliertiQ  dUefly  i^ed  jnJlUt  ^omk/^  lbr;Mrtidei tailed fn 
e        ^  fluteti  ctoipnetB,  wd  odiir  ^micajl  isiilnnients,  and 
foi)jKw^  oUi^r  tua^  faaiBlMen  long  enqplo^ed  by  t&e 

JFjTQiH^  for  varnishing  their  rich  cabinet  fiirmtnre,  which  is  either 
saade  of  the  harder  veined  woods,  or  veneered  with  them;  as 
ilso  for  tjle  exquisite  Buhl  works,  of  iidaid  tortoise-sheH,  brads, 
silver,  3u:,  whicjii  are  now  b^cqn^  jaot  so  r«uu  amonggt  ub  as 
formerly.  »     *        .  *     .  ' 

it  coiutists  in  the  application  of  a  spirit  vamidi,  mostly  com- 
posed of  shell  lac,  a  very  singular  substance,  consisting  of  a 
mixture  of  resin,  wax,  and  gluten;  and  which,  when  dissolved  in 
alcohol,  forms  tiie  hardest  and  most  durable  spirit  varnish  Ipxown, 
with  certain  portions  of  gum  mastich  and  gum  sandarach,  chie^y 
ifor  the  purpose  of  rendering  its  colour  paler,  which  is  a  desirable 
^arcumstance  in  some  of  the  works  to  which  it  is  applied  ;  and  it 
:difiers  from  other  modes  of  vainishing,  more  especially  in  the  man- 
jOOr  iawj^ioh  it  i»  laid  ou  the  articles  to  be  varnished ;  namely,  by 


'i^AL^mi^jfowm^WtimilfE  ta  the opinloD of  aie  nfnii  tiiiilig  ffcirtli  wUcb 


Digitized  by  Googl 


1'20  .  .  Fretwh  Varnish  for  Cabinet  Worky^c^ 
ifig:theip){<^wUh  a  fine  doth^ 
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i^^tiow  be  more  partiq^f^^c 
i-  'Ami  first,  the%-eparatio#^ m 

JV%A^-^;//  .  Ojaa  Sandal^  I>n/:  .lii  f^^t^ 

^AisiMK^  6^  lac ;  and  the  , 
^'by  puttiii^  ll^  itili^a  be^  

^M6U4iC[^L'lt§g|(y]||^^|l]f|i^p^|j^^  putting  mdiiigiise- 

fikSeSfy  cSmMf  liy  a  oork;,^aTbe  a  narrow  slit  cut  along  it,  and 


-idAlileyld  bcilianlt'df -the  accurate  proportions  given,  in  ordbr 
-id,^0duce  k  prop«f  effect.    The  solution  may  be  poured  off,  jfbr 
^ifefej'from  any  impurities  which  may  remain  ;  but  it  mustjiot  be 
filtered,  as  that  operation  wepiid  deprive  the  l«^c^p£  ^iomc^kg 
.  ij^t  valuable  constituents.     '  '      '  *  *  •  -  :  ^'niic 

The  wood  must  be  prepared  for  varnishing^  by  first  takin^  mit 

V  the  marks  of  the  plane  with  a  steel  scraper,  and.  .bringing  it  to  a 
toiloth  and  even  surface,  and  afterwards  poHshing  it  Well  'wkh 

.the  finest  glass  paper;  as  the  varniah  ia  laidioaao  thin  that  it 

V  would  expose  every  defect  in  it.  ■  '  '  '  ^  '  •  S 
j^"  Tho^  varnish,  being  put  into  a  phial  with  a  narrow  neck,  i&tol>e 
.  apphed  upon  a  fine  Unen,  or  cambric  muslin  cloth,  whrph  mg^.be 
^ither  a  Slip  of  about  one  inch  broad  and  five  inches  lpng,^r  a 
pqnare  of  four  inches  ;  as  a  larger  piece  tvoold  only  wasie^fthe 
varnish  uselessly ;  and,  as  it  is  neeeaaaiy  to  be  particularly  careful 
POftW  ^pjy  it  too  wet  during  the  process,  lest  it  might  disaoke 
those  coats  which  were  first  laid  on,  the  doth  shoidd  be  folded 

:  »'T(mr  thicknedses  f  th^n  fci^  aiMl  ito-inajde  sfightly 

wetted  with  the  VamMi,  by  appI)rmgitto  thetmililk  itf  the  |iiial 
and  quickly  shakmg  it  up  once  ;  it  must  then  be  toudied  on  the 

Eart  wetted  with  a  httle  again  doubled  up,  and  quickly  and 
ghtly  ruhfe^d^upon  th^  surface  of  the  article  to  be  vanuBhi^,  in 
a  constant  succession  of  small  circular  Btrokes ;  and  the  ppera- 
Joto'toafetta  i^^  to  i  space  pi  not  mmAMlfiA six 

such  space  ii;AffiAhM4  iHm:«£adjdm 

until  the  whole  surface  is  coveted.  The  vmaA  is.  Hm^dedbd 
between  two  doable  folds  of  the  cloth ;  which,  by  absorption, 
bec^nm  mereljr  moutmed  with  it;  and  the  rubbing  must  be 
coAbnUed  imtd.it  becomef  nearly  ^ipy  f  it  must  then  be  again 
Mir  opened^  and  the  inside  again  wetted  with  the  varnish  without 
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«ril  ^^liieii  doubled,:  «ad  ap{4ied     before*  A;iliird  ^oat^iiMflt  also 
be  given  in  the  aaoie  niBoluer ;  then  one  .trilh  wluch 
ktmi^ScUaked,  a^ JkliPKe^  wih  tm^  oliim^WAthont  oil i  afad  thus 
proceeding  until  the  yamish  has  acquired  #0tBiethi9ki^e88,  wlu<>h 
will  be  after  a  few  repetition^  of  the  series ;  when  a  little  alcohol 
maybe  applied  to  the  iofidie  Qf-4ha*cipth  before  wetting  it  with 
the  wniah,  and  tjben^t.m^it.be  t^  miickly  and  unifbnnly  rub- 
bed  over  every  part  of  the  awfaQej^;  which  will  tend  to  make  it 
^ea^  dad Veiy  mmbh  ^li^dnca  to  its  poUah.  .Die  cloth  mustitiien 
-teiwelteAza  iitdewil^  alcohol  and.oil  without  :v^mi#hi  and  th^ 
ip»f»QQ^{||^^  rdriied  ;ov^r,  with  Ihe  preQattt^>9a  UubK  ^^entipned, 
'  ^^'^id  faMbr^diVy.the.efieet  of  .the  operation  yo&  be.  seen; 

»jb]|^fimi|d  uiat  it  is  not  ciHnpletei>  the  process  must  bo 
^cohtinnedy  with  the  introduction  of  alcohol  in  its  turn,  asdirected, 
^  until  the  sur&ce  becomes  unif(H:ndy  smooth,  and  beautiful/ 
^polished.  .  r 

'  ,  It  may,  perhaps,  seem  to  some  of  your  readers,  that  the  aboVo 
procc&:3  IS  tedious^  and  that  it  is  described  with  an  unnecessary 
degree  of  minuteness :  such  on  trial,  however,  will  n<  ^t  be  found 
^  he  the  case ;  especially  when  it  is  compared  with  oUier  modes 

-  of  vamishine: ;  as  the  effect  is  produced  without  the  heat  neces- 
sary in  lav  ing  on  spirit  varnish  ;  and  the  pohsh  is  complete  with- 
out the  trouble  of  laving  on  successive  coats  of  an  oil  varnish 

*■'  ^ 

-  with  the  ViTTish,  which  must  be  allowed  time  to  become  dry 
\  X.  betw  ef  u  each,  until  it  becomes  sufficiently  thick  to  bear  to  be 

:^*feduced  to  an  ereu  surface,  with  thejpumice  stone  and  water, 
i ignd^then  to  be .pbUshed  with  tripoU,  Tne  vamish  is  also  consi- 
derably harder  and  more  durabl9.th1u1.oil  tarnish  ;  ajid,^^  no  doubt, 
4c^U<^h9ta^  general  ^e  (unongstfiiS  .Hf^  i^fl  pi^^  rtt^rm-^ 
cknidie  prbe^sd  is  better  fc^^  .  if  end  i 

jg  zln  ap{]djiiig  the  vamiib>  it  will  be  conveiiient  to  1^14  the 

iolpAl/between  Itlbe  .fore-finger  and  tb^  thumb,  with  the 
^flbiger^:xie^tuig  upoi^  the  bs^k  of  it;  and  wh^  it  h^i hd^iae 
^  4aib$m^  s^£Sfsied,imti^  ^  mm^  .^,  9Pi^ 

[opingidieee  4mc06iiii^  fiQjiii«>yo^(^^ 

'      i^:Jt  moilibi>  Geiitlemen,  ^ ^  r     r,.  ;^Li.)ii;p  br.^: 

/.ic  jR.  S.  In  cases  where  a  greater  degree  of  hardrieSS  ij^th^)tWP- 
^raish  is  desirable,  ^d  its  cdour  is  but  a  secondary  co«sid§l>e^n, 
^aoao  GbnqpQsed.of  one  part  of  abeU  l^c.  suq^  (light  ^f  alcohol  iiu  to 

-itfigc  3J  L  jiU.  J?:u.rr  Ji  ,  y ;  -  ■  i'^r^I     u.''7.u  bi^i/n^-^^- 
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.  ruwi  YS6;  hiui  ^vijla  IjusJ  v.x-o     sb  ^vfl      lucft  ienSt  drff 

,i-.;  .r      »#•  .     v.  .i      i.ofAfnoak  ','  Si'        3x^1  ^  .if 

^  the  1qs$  of  th^  M<mtezumi^.  We  ^  iiiKferaie4  ti^dt 

beloDgiog  to  Messrs.  Theodore  Kostdr  a^d.Cq.,'  ^n4bc 
the  Brazils,  was  wrecked  on  Nov.  2,  1810,  betwden/Aie 
,iie  Noon  and  Bajadore,  on  the  coast  of  Barbaiy;  that 
master  and  crew  were  made  prisoners  by  a  party  of  Arabs,.  &c.' 
!rbe  letter  concludes  by  tlie  following  statement :  It  is  also  sai4 
that  the  crew  have  obtained  their  hberty,  except  one  boy."  fo 
.^t^  course  of  the  last  spring  this  boy  most  unexpectedly  fouiid 
-JuBway  baict  to  Liverpool,  after  having  been,  as  it  seems,  for  a 
^period  of  nearly  six  years  detained  as  a  slave  among  the  Arabtj 
imd  having  been  conveyed  by  them  some  hundreds  of  nvijes  iix^ 
t)ie  interior  of  Africa.  From  the  unaffected  simplicity  9^iP^ 
planner,  and  from  the  Uttle  disposition  which  he  ma^fe^ts  |^ 
ioagiify  or  exaggerate  his  adventures,  there  is  great  reason  J9 

*  place  confidence  in  his  narrative,  A  full  account  of  it  is  shpi|j(y  Ig 
fee  published,  for  the  youn^  man's  benefit:  in  the  mean  time, 
^^ye  Ip^en  fayomed  by  a  friend  in  Liverpool  with  the  fdflowing 

.  ^^Hiliiae  of  hia^.tcs^YpIs,  which,  we  hasten  to  lay  before  our  rcadpif^ 
^^^.iV^nes  are,  nearly  as  possible,  acpordkig  to 

'j/im%^''m^  of  .^emj  withoiit  .a^3attem|4^ 

HKiMcile  them  to  the  deaoriplions  of  g^^^lgnpheif  OTjpi^Jm 
iravellerSH  ,  ,  7 

-  ;  "  Alexander  Scp(;(i  >va«  bpm  in  Liverpool;  and  when  16 
old  sailed,  {frlW*4ieni|e  in  tbe  ship  Montezuma,  Capt.  Kiid^ 
i^i^tD  tl^Bra^il^^i.paQct.  26,  1810.       NoT^22die m  ^ 
.¥9?eoked  on  the  coast  of  Africa,  somewlicre  bej^vfle^Caie 

"  Viam,Jf^.^^^  Baja^re.  Qe  ig^  APtp  the  lm4s  ^of 
llh^y  «6ld  hjiiiqi  taone  of  a  diatani  tnbe,  1^  vl|$^p  Wr'ma 
|illi8Qiiih4ir«#tiaafe^  traTf^i|| (te pni^ioaea  ficwt^^ 

m^^.^j^^  whfin  tibde^  <»inui.  tf>  f^mudber  of  tfints  ai^  ^tfai^: 

Iffstiqicti  Havi^  lemaiaed  th^  wm-  mcnpths^  .h^ 
in^M^  told  hlin^ti^  fxaa^j  Had  otheis  die  trtfiea^jW^ 
4rpi»S  a  1qp«  jjawwyvto  V^^A  Hedi,  .th«t  ^  gp  ^^^l^^ih 
;M%ditte^e,(*ajigft  his  religion  or  dip,  '  3^1^  ^^^^ 

^  j  , « ^)|hej)art  of  H  Gihbja  from  whence  A^y,  set  out  Majfi^ 
,26  ^mileB  Joom  the^ea  coast,  and  the  parity  conBiste4  or  ^bbi^: 
iamilies,  with  a  great  number  of  camels,  sheep,  and  goat^  ;  the 
tim^of  the  year  about  the  beginning  of  June.  The  direction  iu 
wh^^b  J^l^y  went  was  to  the  southward  of  east,  antd^  with  little 
deviation  from  a  direct  course  during  the  whole  oJ  the  journey. 
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The  fiiBt  four  or  five  days  over  hard  clay,  and  tery  barren 
ground ;  for  11  days  over  sandy  hills  and  valieys ;  then  for  two 
months  over  more  hard  gronT ^  ^  witii  some  hills,  but  not  high 
ones,  crossing  some  runnmg  waters  of  brackish  quality,  and 
pMi^ig  a  salt-mine  and  a  brimstone-mine ;  tbwiy  anet  gcngnte 
two  days  throng  a  wood,  cameagaiii  to  sand.  Saw  no  toim, 
but  met  occasionally  witib  other  parties  of  Arabs.  Thia  aaii^y 
tfaiirict  look  about;  a  uoath  to  pass,  and  it  was  li  iHigiUdlljji 

S tying,  without  aMyffevkroa  mfeaat  mw,  ait  a  krge  aea  or 
The  day  was  very  clear;  and  mountains  were  mscemible 
H^^Ate^M^ta  aboiey  but  tteaily  resembling  cloud««  On  iJie 
?of  this  seCi  they  came  to  an  assemblage  of  huts  called  El 
belonging  to  the  triba'  ol dganiirtk    Here  all  tiid 
Is,  goMi;  aMabeep,  witfilivo.pMttiattf'Isi^  iuMj^wtfi 

Mk  tat  akaid  vm  wood,'  andwMttMfe  aiiy  inNi>ia*ili 
on,  tttmi  by  six  MmIui  tilio  ime  alms,  setlhig  ofit 
going  the'wMe  of  the  day $.ar Kite 'beAM  wm-mft 
large  MtsM,  mr  tot  down,  and  Aft  bolii  taMiilid 
sta^on^  iititil'Mi-¥ise  next-iiiofliing,  when  tlitiy  a^Aa  ail^ 
and  ]^roce^ijM  tit  sun-^t  on  the  seeond  day,  ^haiAitjr  ttW 
cbored  as  before.  Soon  afler  day-break  on  the  third  day  ilrent^oil 
affain,  and  about  two  o'clock  in  the  afternoon  arrived  at  the 
shore,  having  gone  straight  acros**,  making  for  the  mountains,  at 
mk  fbW  of  which  they  lanrU  rl  ,  in  a  district  called  El  H^zh.  The 
'  water"  of  this  sea  was  smooth,  had  a  deal  of  weed  upon  its  sur- 
flee,  was  clear  under  the  weed,  perfectly  fresh,  and  had  no 
appearance  wliatever  of  a  current.  Scott  did  not  particularly 
look  for  a  termination  of  this  lake  at  the  higher  or  lower  end  as 
he  crossed,  but  is  pertecilv  satistied  he  did  not  see  Either  end  of 
it.  Its  jpncrth  is  from  "S  E.  to  S.W.,  and  the  boatmen  Called  It 
the  Bahar  \l\  'IVf  ^  b.  They  also  told  him  that  to  thf*  soutliwnrd 
there  was  a  large  salt  sea,  which  they  called  the  Bahar  El  Ka- 
beerfer,  to  which  there  was  no  end,  and  that  the  one  they  were 
i^n  into  it,  where  there  were  many  Saffina  el  Ka-bce-er,  or 
'^ips,  and  a  harbour  called  Bambarry.  On  the  eastern 
lOfe  of  the  Bahar  Tee-eb,  #hdre  the  party  landed,  was  k 
ibet  of  l^fiQ^  built  of  wood,  and  covered  with  rashes .  The 
_  re  of  the  country  wAs  El  H^zh;  Of  the  particular  t>lace,  >BI 
Tiirsc^  Mahomet;  and  of  the  tribe  inhabiting  it.  El  tMeb 
WL'^litih,  Here  were  marly  pilgrims,  accompanied  by  B&iSb 
-tfTWiittti^^^  pftrty  with  Wi^tn  Scott '^waa  aet^  49il«^  lU  *^^ 
rise  Ae  morning  after  theit^anr^fo  *6  ioM*  ^kg^'WAa^y 
^^Vbi^mSi^^b^^m^g,  th^y^*^  to  ttei 

^^-"^  fe^llliAottlft^vW^^^ 

l"fto4r[M&odi^t>^oiMril»^im  und  kiB  him. 

rof  odt  to  dlorf*''  o^i:         '  -  ri.      '/\  .v  £:  wM  n  /'^  .  - 
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»4  MMiimtofj^^ 

:ixi  whirl)  stood  a  building  about  the  siie  and  shape  of  a  common 
'  barn,  tiie  ends  being  placed  to  the  north  and  south  :  at  the  south 
'cnd  was  a  door :  but  tnere  were  not  any  windows  in  the  building, 
/nor^uoar.  chiixmey.    This  place  Scott  was  told  was  the  grave  of 
•'$2Mua  Mahoinet,'  meainng  of  *a  great  man  cooaected  with  or 
,^^ini^r0^M0}i6imist,  whose  name  amongst  the  Arab  )s  i]r-«(>- 
elf.   Here  the  party  pi'syed,  kisMda  stone  uet^^tte^i^r,  and 
told  Seott  )lie  must  now;  becc^na'a  Mahometan,  or  be  killed. 
'>J|i^  however,  ste?/li'y  retused,.  'ind  was  not  again  urge^f, 
.'was' riot  taken  ^  r      Ve  to  the  i^are,  though  the  party  frecjA 
visited  it  dur       ?f  ^  '?.t.iy  at  ¥A  He.^n,  which  was  about  an 
when  they  l^it     i..  ti^esame  boat  which  took v4irai  there,'  iHlSi 
also  d\^i  i  ng  their  stay  earned  many  odier  parti^Hl^r  the  p^- 
Jt^'id^iting  the  grav^.  •  On  theor  return  there  was  toxjiie 
nd:  a' iri&^  was  therefoie  cooatracjted  Of  two^ibfurs  pV 
OSS  each  other,  and  a  Uaaket  was  used,  fbr  i 
(Hhg  the  shove  about  the  middle  of  the  day^  ai^dWifiBiaSf ^ 
night,  they  arrived  at  TBk  Shaitag  about  sut  c^^^^ 
morning.  The  wliole  party  then' set  out  onlhe&r'remni,  imveti^tU. 

y  district  for  abottt'ti  month :  dieti  tWcPio  :th^vt0M, 
^piM  Uiey  hictd  a  conflict  with  80^^  people,  c{4led''^Biii- 
p»MiL  ^^  naked,  tattdoed,  aad  .anti^d^.Mth^^ 

•  and  ^mfm.  teaving  the  wood,  they  traveilcd  fof  almt  arU^jii 
.  and  a  half  over  hard  ground ;  came  to  a  valley  where  there  was  sohie 

vegetation  j  st.i\  ed  mere  about  six  moons  ;  then  went  three  days* 

•  journey  to  another  place,  where  they  remained  two  or  three 
months ;  then  set  off'  again  for  El  Gibbla,  and  for  a  week  or  two 
went  over  hard  grcwmd  ;  then  came  to  sandy  viilleys,  which  took 

•  them  a  little  more  than  a  week  to  cross;  and  in  about  a  wdek 
more  tUey  au  ived  at  El  Gibbla.  They  avoided  going  too  fur  to 
the  northward,  being  afraid  of  the  Moors.  He  was  detained 
with  the  tribe  wandering  about  until  the  end  of  July,  or  begin- 
ning of  Auguet,  1816,  when  he  escaped  and  got  to  the  neigh- 
bourhood ofWadnoon,  from  whence  he  communicated  with  Mr. 
Wiltshire,  the  British  Consul  at  Mogadnre  who  sent  for  liiii^  : 

arrived  at  that  place  on  Aug.  31,  left  it  JMoy.  11,  and  got, 
•rtoWlon  Dec.  9,  1816."  '  *  :  -    ^         ^ ...-r.  ,f 

f  ipori  the  narrative,  we  may  remark  that  the  number  of  days 
which  Scott  and  his  party  occupied  in  their  journey,  was  moi'e 
than  100,  which  at  the  rate  of  only  10  miles  a  day  would  miAe 
«k distance  of  lOOOmiles.    In  rowing  aqi^oss  th^  \ik4i^i'flk%y^ili6^t 
^  --liout  30  hours,  which  at  the  r^te  of  jjoiiP  iWfes  to 
Iv^a  bteadth  on20]iiifeB.   Ft  maiy  bte'iio^^ed  that'the  rc>t^ 
M&a  they  took  was  sbrnewhat  to  th^  Hi^tm^fUrd  of  the  iViger^ 
•lia"probaW^  to  thi  N.W.  of  the  iiuipbfeed  situatit>il  of  Tt>iti* 
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liiucc.  -di  iii  :       •  •        -  .i  -jC*  ;»hfi^o«t 

,*niL!iud  £>fft  r*      U.    -  AJ^VI^^LB  i,  •  id   r... »    s.-w  ,;r  % 

■J^marks  on  Mr.  Daniel i's  Theory  respecting  the  Specific  Grdf. 
T^Auty  of  Cri/stais.    In  a  Letter  to  the  Ec^to^  9fith£|  Ajopaj^. 
Krpf  Phiiosofihy.    By  Pat.  Addle,  Eaq.  ...  .  ' 

.^t^AM  one  of  those  who  have  always  derived  considerable  plea-I 
liain^^frQWi  philosophical  inquiries;  but  Uving  in  a  very  retired 
'^^ation,  and  havmg  httle  communication  with  philosophers,  I 
J^ye,  no  means  of  becoming  acquainted  with  the  progress  of 
scientific  discovery  except  through  the  medium  of  the  pubhc 
journals.  In  Number  VIL  of  the  Journal  of  the  Roysd  InstiUitionp 
pilbli^ed  in  October  last,  I  have  been  surprised  and  dehgl^ted 
with  a  very  extraordinary,  a  very  ingenious,  aud^     far  ijus  I  raonf^ 
a.yery  i^ovel  theocy  of  Mr.  Sauid^  on  the  speciEc  gravity  of 
jqyuUjgi  ISbj^  ctfiacter  of  thia  journal,  pubUshed  under,  ify^ 
.iipqpices  of  80.1#fim«l>  bod^,.aiia  conducted  by  Professors 
fNWitpt  for  their  caution  as  for  their  talents,  is  a  sufficient  gu%^ 
;.|W|ll|ef|)lbtt  nothing.  triiFii^  4>r.ab9|ild      f^yer  be  foijuid^  in  its 
,9^iffHh      I  entsfid  upon  the  eanounalaon  of  the  the^ggf  mik 
i^  GOnfuhuGe  that  snm  authoril^  must  natur^.inspjre^  , 

foimMion  of  crystals  fro^i  spherical  atoms,.  9a  aetoilij4-!}7 
44fhMf^diMiton  in  the  Phil*  «Tran8.  had  prjeviojusly  attcaQt^^ 
p;|ifa;,4«(i4  tho^gh  I.haire.1iT^4  long  enouga  t(\ki^.i)ia^ 
,  gp9iiwmfk9(  9k  frog'^  to  tfie  decoinpof itio^  9f 

l^illHk J-5mui.iiot  preparptf  ito  exnect^^.  that  th^  tlifigifj  %  % • 
mrtaii  <piretty.and  amvMiig  I  %d^t)»slioidd  taTe,  poenlm 

8.  tile  grea^  chain  of  diacoveiy,  ^nd  sho^d  l[;iaY^/ftq^sh^4 
tniell  with  the  fowdadon  of  a  aoetrine.th^  bid?  f^^j^^^ 
m^^um  i«os(;  of  the  received  opiniona  in  ^puB;twr4phiIo^ 
7^/(l%e;^eory  of  Air.  Daniell  possesses  theJphdniuDtenstic  of  all 
•|P)eat  discovenes-r-simphcity,  and  cannot  qbl  more  concisely  pr 
•iBOfe  beautifully  stated  than  in  his  own  words.  After  rCfferring 
to  figures  representing  a  tetrahedral  and  octohedral  pile  of  balls, 
^Ith  composed  of  triangular  faces,  the  bases  of  wliich  are  con- 
Stitnted  of  four  particles,  he  says,  "  The  tetrahedron  is  con-^ 
.|aiine4  ;l^y /^^  of  these  similar  and  equal  planes^  aad  theoctohe- 
dli^CM^  so  that  the  whole  superficies  of  the  latter  is 

^x$^ctly  double  thai;  of  the  former.  Kow  it  is  obvious  that  .soIiSs 
constructed  must  differ  in  their  specific  gravities,  unless  the 
^^mfi^^  i  O^,  elementary  particles  in  the  octohedrou  be  exac^y 
.^^^iOfble  the  -number  in  the  tetrahedron ;  that  is  to  .say,  unless 
the  number  of  atoms  in  a  given  space  be^qual  in  both  arrange- 
ments.   But  it  will  be  found  that  the  tetrahedon  is  composed  of 
20  spheres,  and  the  octohedrou  of  44,  the  latter  containing  more 
^yhao^^ouU^ tho  i^ujubsr  ol* particles  und^ra  double^sur&cie*  .lihs 
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ipeeifiG  gmvity  of  tiie  iatt^  solid  miist,  diet^^e^  bcf  ^^atfeVthW^ 
^^t  of  the  former."'  ^  ^      :  >T  bsriu 

-Here  is  a  mathematical  demonstration  that  requiihes^^nly  th#* 
Q.  E.  D.  to  give  it  the  air  and  stile  of  the  early  geonietriciai»*|^ 
itis  logical,  and,  1  will  venture  to  say,  unanswerable.  Map^ii^ 
the  old  formula,  it  may  be  stated  thus  :  the  specific  gravities' 
bodies  vary  directly  as  the  weights,  and  inversely  as  the  Eurfa6e&P 
lliere  are  many  familiar  facts  (not  the  less  striking  on  thalJ-^ 
aecount)  that  illustrate  and  confirm  this  principle.    (Sold  in  iti^ 
^ore  solid  form  is  one  <^  the  heaviem  metals ;  let  it  be  l^^liite^ 
g6ld        ii'e.  i^cifease  its  miufe,  and  it  wilt  swiiy  u^Sn 
jinitttfiBM,  tH|M»tf  ^thar,  A  diy^spenge  (wkMk^  includiaf  dUi&i 
nesB^y  (^eriutps,  the  gv^atest  qiMttttity    stO'tiBto^  of  ^ 
»dy  of  the  same  size)  wii  swaaiqwrnMrligltC^^lMtf!^  . 
MtGrtftcTft  witii  water ;  i.  e.  destroy  as  it  were  the  emtCitm^ 
(oreH^  Sitid  it  tuosediately  sinks.    Mr.  Danielle  hcmimtV^tUI^ 
adtf^'-a  more  teientific  mode  ^  Mi^g  kb'ibepty'to'^^ 
ordeat'of^tekrhoietitfi'  He  slgrft^'ftviass  Sfm»  ilm'ii«4d# 
^iae^'>iii06f  4iet^^  ism  letialiedfliUKt  ^^tlie  eft " — ' 

tt^pdbx^  mmiki&mtihre  itee^iscb  tfiie :  ie  liM%p«(^e 
Qf^iinbi  lyFifalor,  splStmb'ths  Hom^ttmmidMML, 
.  1iteikiSt^fnot6<dbk  yjtttviij  ^^tte^  sbbmb  ^aase  d^lt  lBtt>  411 

^md  eMcflifMMi  ^Mrld^lf ''ilbi^^j  . 

afte  ftiMBt!gaia#  te^phed';  and  Hie  s|^<»fie  gmvi(^<^lh^' 
'it)9tofli§ftNk  lie  fbund  to  ba*  3*087,  whikf  <hat  df  the  Iii6^d^ 
was  2*909 he  adrts/  tlie  tesult  of  this  experhnent,  thef^jfimc^ 
was  perfeeitly  satisfactory."  Most  assuredly  ft  was,  but  pertecl^ 
unhefeessary,  at  least  for  my  convinction  ;  for  when  once  I  ha^ 
satisfied  myself  of  the  truth  of  an  hypothesis  by  mathemafkic^'* 
demonstration^  I  never  sufier  my  confidence  to  be  shaken^' b^^ 

There  are  many  men  who  would  cavil  at  this  result,  and'  obsfefdl ' 
Ifcat,  according  to  the  theory,  the  specific  gravity  of  the  tetra- 
hedron ought  to  have  been  2*760,  for  V  :  20  ::  3*037  j  2^7m^^ 
An  error  of  two  units  in  the  first  place  of  decimids  tMlsV  tiSv4t 
be  allowed  to  overturn  a  theory  founded  upon  a  pfioirt  mathema^^ 
tical  deduction.  And  after  all,  notwithstanding  his  precaution^ 
ihfe  drfference  may  have  arisen  from  inaccurate  manipulatiow^i 
I,  therefore,  determined  (for  proselytes  are  generally  entfcaisiastB^,? 
by  experiments  more  decisive,  and  conducted,  if  possible^  wiA^ 
l^till  greater  delicacy  than  those  of  Mr.  DoiiieH,  to  plac#M^ 
llieory  (if  he  will  allow  me  the  use  of  ^e  plural  ptmmmifi^ 
i^yond  the  reach  of  conttweray.  UiiiDitun«tefy^<  Sii^  Tyst^Misd 
iaiifieMlli)|fML  f  had  no  fluor  spar  to  temmto,  enMrf^ifig'y  Ihd^e^ 
.two  vases,  and  an  obelisk  of  Blue  John,  whiob  graced'  (nmtdtiwii^ 

tt^st^tOiamg       Akm  miet  w  loMMiMusfiiE  tetmlMtafi^ 
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fffknief  whoy  good  bouI,  has  no  enthutjiasin  in  these  matters. 
It  occurred  to  me,  however,  that  if  true  of  fluor  spar,  it  must  be 
eij^sally  so  of  every  body  in  nature,  fluid  as  well  as  solid,  if 
^fQI^  the  same  mass  of  fluor  spar  I  obtain  a  diHereut  specific 
gravity  according  as  I  detach  an  oetohedral  or  tetraliedral 
aystal,  it  follows,  that  by  confining  the  same  fluid  in  a  vessel 
of  an  oetohedral  ora  tetrahedral  fonn,  I  shall  so  alter  the  surfaces 
mass  of  fluid  compared  with  tlie  niunber  of  elementary 
i|^p]ggf/that  its  8^f8^c  gravity  must  vary  wi^^.>5fl|y^oditiicatipa 
i%4he.form  of  the  vos^ei  which  contains  it. 
\  By  the  hcij^v.of  a  rou^ ,»ipd<Bl,  an  intelligent  tininan  in  the 
iglttllbouring  market-town,  constni(^d.|ipi}ff(9ran  octohedpaM. 
&jk^te^fri^^\  ve9^€onsisli»gofi#qp(yirtii|^^  one 
^/iprjiioh  was  i^ft  opep&n^l!  purpose  of  pounng  i||.jk||e,i9^i#^. 
Sp^tc^^QiM^r.^^  it  would  ha^  ^je^idiiiij. 

&A^^memil^^  b]^C4»diH;ting  It  on  a  smafl 

iHi^i^fcH^  aay  the^t^^  ^  has  been  the 

t^ifi  ^eye  was  cyMB^^^^>  r  A  larg^e  china  pun^i-fipwlf  whi^ 

hemiaphttP^  was  so  near  «ua  appfOiimSMaoii  ibat  }  had  jqo  appre- 
hensLoB  ef  error  on  that  score,  and  a  4«ffge^UA<)iiMfcuaael  fur- 

nished  me  with  a  cone.  The  oi.tohedron  was  laid  upon  o^iaj^ 
its  tnengular  faces,  witli  the  open  side  uppermostj  aadAf^  t€Wh, 
hedron  was  supported  upon  its  apex  in  a  large  mas»  ofrlj^y,  so 
that  the  plane  of  the  open  side  should  he  perfectly  honaontal. 
Thus  prepared,  I  hnd  tlie  vessels  carefully  tilled  with  water,  all 
taken  t'n"it  fhe-  ^^fimc  ji/'ff>p,  aiid  successively  plunged  a  beautiful 
tiydix^eter  of  ISie}i(»lson's  into  the  octohedron,  tetrahedron, 
f«I|nftl>-^)^r-can,  and  punch-bowl.  Now,  Sir,  I  leave  you  to 
Jiidge  of  my  mortification  on  finding  the  instrument  mdicf^Jg. 
♦dentieally  tne  same  specific  gravity  in  all. 
•./rl- varied  the  ex-p^ments  by  using  distilled,  instead  of  pump 
.  ^teis4lHe*AtkiMV  and  Sykes^^hydrometer,  and  the  areometer 
G^^ajime,  jr^p^atedly,  and  always  with  th^  same  result.  After 
1cno0?fnrikir^|re*^^^tempom  shook  thi^  disappointment  ,  occa- 
siwl^^ol^ol^i  '"lijfMHi  r^flectioni  ^Hysov^red  that  tb$if«m?i'^  9^ 
^hlOlriltoidyiMV  miiMf^  .oihi^  im^  being  exactly  ,acMiSilent 

fiaiil9r4frl¥ide&0:^|l^e  o4 

,  il»trtMtiipji4^id^ya*^  ihm  wf^m  gmvitie^^ 

tiwWiAirfr^^  by  Aw;  o^«*c|ff% 

^&^r|^ej??q^ai)^  ^ad  time  m  eate^te^tbeM^iMini 

--  ?j0t  long  aft^Jfl^s,  on  mf  re ttinr one  moonlight  nigh>jMW 
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^^^^jlltjjo^  c^beft  of  lead  pij^cj^y  in  weig^ht,  and  of 
^  jp^p^ipp^yg^gravity  ;  every  an^le  waa  detennined.by  the 
Meeting  gonion^llJUio  be  90*  within  less  than  a  second;  and 
ii|wili|g;i^s^d  them  on  my  table,  I  divided  them  both  into  tw6 
equal  parts,  the  one,  by  a,  vertical  section  through  the  diagonal^ 
llie  other,  by  a  vertical  section  parallel  to  9ne  of  the  sides.  The 
former  cube  was  ihm  convertea  into  two  triaogulajc  ptism^^H^ 
.|iitteri»to  two  quadrangular  prisms.  .    .  ^  T 

"  Now,  without  going  into  tne  minutiae  of  calculation,  it  is^  evi- 
dent that  the  diagonal  of  a  square  being  to  its  sijde  as  the  *y  "4  -  I# 
I  obtained  a  much  larger  proportion  of  new  ajjipce  by  the  diagx>- 
nal,  than  by  tlie  pai  aliel  division  ;  for  the  ori^nal  surface  of  the 
cubes  bein^  in  no  wise  altered,  you  will  easily  see  th^t  the  surfsM&e 
of  the  triangular  prism  is  to  tliat  of  the  quadrangular  .::  4*4l€.:  4. 
Here  it  is  obvious,  said  I,  repeating  the  words  of  Mr.  Dahiell, 
(which  1  have  by  heart)  that  solids,  so  constructed,  must  differ  in 
their  specific  gravities,  unless  the  number  ot  j[j articles  in  the  one 
exceed  the  number  of  particles  in  the  other,  m  the  same  propor- 
.tion  that  the  surface  of  the  forme  r  exceeds  that  of  the  latter. 

I  confess  to  you,  Sir,  tliat  1  proceeded  to  ascertum  the  weights 
of  these  demi-cubes  with  some  pidpitation  of  heart,  fearing  that 
.  their  new  surfaces  might  have  some  influence  on  their  weight 
airy  which  would  have  exceedingly  disconcerted  my  experiment- 
Luckily,  however, 

.the  same  wdght.  . j.  .^^ 

I  thcaprQC(q(Mhri  to  take  their  respective  specific  gravities," 
making  use  of  every  precaution  to  avoid  any  source  of  error," 
when,  to  my  utiMMMItonishiMliat  and  surprise,  there  was  not  the 
slightest  dinereno^  wlMtover.  My  wcnim  hed  been  made  by  the 
JilejMr*  Ciloireiiiftry,  with  conical  beams,  ruby  points,  and  agate 
planes,  end  turned  easily  wiUi^lhii  ^tj^igth  of  the  weighlilM^ 
^•fter  innumerable  trials,  \  have  never  beoik.  able  tp  detect  a  '~ 

I^ught  it  neceMiy%^|Nroceed. 

-u  jVLy  fsuthit  niqt  staggered  by  this  isMUnr^,  i^xAt ;  but  I 

Jtnifwle<%e  myself  puzzle^  wd  Av  to  youififrlmiiation. 

4p«iAI^  request  that  either  you,  Mr.  Editor^.  ^  .soiae  of  yoin 
jjpjilrra  nr  Mr  TtniiirH  if  thpf.  should  meet  lus  eye^  If^.ji^ 
\  j^aoia  eiplanfttaon  of  these  proYoking  fii^ts.  .  \  .  ^ 
,^ Atf  t]]^is  a  question  of  snmce»  can  an  incipient  Oxidalioi]^  C|f 
^j^MH^eritces  have  given  rise  to  the  error?  If  so,  the  experimef^ 
•Might  be  made  in  a  moce  refined  manner  with  j^latina  cubes.  I 

Mve  turned  to  the  bogks  on  the  subject  j  but  mother  OaHleo,  not 
^|Boyle,  nor  Hooke,  nor  Newton,  nor  Cotes^  fii^lil^gena,  MOT 
^39ie  BeniouillMl,  nor  any  writer,  ancient  or  sMwrn,  U^t  I  nKre 
;.coiidttlt4pd»  ever .  pQce  ooKsntioNfi  the  word  sw^0f%  ;^d||jij|j!i 
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^  wmfectivg  the  Specific  Gravity  of  Crystals.  ^129 
iB^^lpecIfilc  gravitiesy  they  constantly  make  use  of  the  term 

^jj^  my  time  of  life,  it  will  never  answer  to  enter  into  nice 
|0etaphysical  distinctions  between  bulk  and  surface.    To  all 
^rartical  purposes  they  are  the  same.    If  the  bulk  increases^ 
i..^  surface  increases,  and,  e  conversoy  if  the  surface  increases, 
^  must  the  bulk.    Nor  can  1  for  the  soul  of  me  ever  under- 
#lian(i  what  these  elder  mathematicians  mean,  by  solids  of 
greatest  bulk  under  least  superficies.    These  are  subtilties  with 
^whic^  I  will  not  bewilder  my  brain.    It  is  quite  clear,  that  if  in 
their  deductions  they  have  omitted  so  essential  a  consideration 
^  surface,  the  doctrines  of  refraction,  gravitation,  and  all  sub- 
jects connected  with  density,  must  undergo  a  complete  revision. 
It  luis  always  been  a  maxim  with  me  never  to  suffer  authority, 
in  matters  of  philofiophv,  to  weigh  a  feather  in  the  scale  against 
'my  own  opinion,  though  I  acknowledge  it  to  be  a  feather  in  one's 
Jpap  when  ranged  as  an  auxiliaiy. »  »•    -        .  ►  . 

^  It  is  a  very  curious  fact,  and  proves  upon  what  a  firki^  founda- 
^^on  the  bubble  reputation  rests,  that  Archimedes,  when  he  dis*. 
/covered  tlie  imposition  in  King  Hiero's  crown,  seems  to  have 
b<ien  totally  ignorant  of  Mr.  Daniell's  principle,  that  ppecitic 
gm>-ity  depends  upon  surface  ;  and  yet,  by  an  accidental  coia- 
vcidence^  as  lucky  for  him  as  it  was  straiige,  he  has  actually 
Wundered  himself  into  immortahty.    But,  Sir,  I  have  done ;  £ 
jbave  stated  to  you  my  difficulties  freely  and  candidly,  and  any 
notice  you  may  please  to  take  of  my  request,  will  confer  an  obh- 
^^ation  on  your  obliged,  and  obedient  humble  servant, 

41    Jan.Xit,  1818.  *  *   >•»         PATRICK  AdDLE. 

^  -^f      *  ■  ■   -     --I    r       /      ;      •  - 

^  'T^.  .  .  -  .    .       .  •   ..*    .  t 

jr^fmu  Ranarh  upon  Mr.  Danielfs  Experiments  qm  ifie  Specific 

Gravity  of  Cry^ak,    JBy  J.  L.  ^  -  * 

%    fc\  ..-  .*(Td  th^ 'Editors  of  the  Annals  of  Philosophy.) 

f  N  the  Journal  of  Science  and  the  Arts,*  two  elaborate  es8a5rs 
jliave  lately  appeared  by  Mr.  Daniel!,  on  the  spherical  form  of 
rthe  particles  of  crystals,  in  which,  after  employing  many  leame(l 
I  arguments  in  favour  of  his  opinion,  he  concludes  by  relating  a 
iHrles  of  experiments  that  he  performed  on  the  subject,  which, 
1^  "conceives,  are  of  such  si  nature  as  absolutely  to  decide  the 
ijuestign.  The  results  of  the  experiments  being  aH  com|detely 
favourable  tp  Mr.  Daniell's  doctrine,  he  considers  himtelf  as 

s  •  L  8«,  Hrf  IT. ». 

Voj,.  XI.  N"  IL  1 


,  Google 


le^tebkdl  as  aii>m¥}mibted  matter  of  fact^  what  liaid  bufar^hMi 
*^iArmc&d)  only     -wl ^j^imifale.  .liypoitfa«ak.  A^^jtinaeip^  itit^ 
jfanlkbf  Ibs^njnpeAcBtt,  I  was  ver^  much  «L|spQ8eart»  mkoc^ 
Mrw  DuBefi^  eveii  befim  I  jead.hk  exj)eii]]mvdiq;  sifcifliiiilki 

^onsequcooea  jas;  perhaps,  ovieii  of 'jB^e'itnfiiprtiUitoitfa^ 
jagiiiiinis  aittlior  b-  duqpcmd  to  .atlAch  in  tbenv  ^E^cw^ii^ 
ttherefere,  allow,  ne  to  tespass  Bofarxm  your,  pages,  £  shalrCm 
Abstract  an  account  of  the  expenmeidAiriivMrj^lDankll's  papei^ 
^undthen  offer  some  brief  remarks  upon  them.-  •  •  •  ;  ^  ^ 

T.  It  is  weli  kriowii  that  there  are  certain  crystals  which,  by  d«- 
gectioT),  are  divisible  either  into  the  tetraiiedral  or  octohedral 
farm;  botli  these  figures  are  bonudid  by  tnaiigidar.  faces,  the 
tetrahedron  beinj^  contained  by  four,  and  the  octohedron  by 
.eight.    Now  if  we  assume  the  bases  of  tiiese  trianglt  s  to  be  com^ 
posed  of  tlie  same  number  of  particles,  as  the  one  solid  is 
touuded  by  four,  and  tlie  oilier  by  eight  of  these  trianorles,  the 
■author  concludes  "that  tlir  v,  iiole  superficies  of 'the  latter  is 
^exactly  double  that  of  the  Ibrmer."    He  tlieu  goes  on  to  istote, 
that  solids  so  couf^tructed  must  difter  in  their  specihcgfravitieOy 
■unless  the  number  of  elementary  particles  in  the  octohedco/i  be 
msuc^tky  doubk  the  number  in       tetrabedion  ^  .tbaUia^to  sa^, 
auilaaa  llie- number  of  atoms  in.a.giveii«paoe  be  equal  m  botk 
tmnJOganents/'    It  is,  however,  easily  perceivedi  tbob  tfolre^ptte 
w  aBet'Of  bails  ioto  the  forms  of  a  telxahedron  and  an  ootolii)» 
cwon,  the  tnnBher  of  bails  in  jAbaibaaaer  afrill  not  jgo,  hatf/tkfa&flpi 
tha  lattery  if,  for  example,  we  assume  fou^  balls  as  compdsifi^ 
the  bade  of  each  triangle,  the  tetrahedrom  wiH  cootaitL  eidyifid^ 
and  thn>ctR>hedron  44 ;  tiie^  lattfeAr;  thttrefesqr  .ecoitttins  ^*  more 
than  double  the  nmnber  of  particles  under  a  double  surface.'* 
The  conclusion  whiehi  Mn  Daniell  draws  from  this  fact,  and  in 
short  that  which  fbims  ihe  basis  of  his  experiments,  is,  that 
,'Hhe  specific  gravity  of  the  latter  solid  (the  octoh^ron),  must 
be  greaSftif  iSian  the  specific  gravity  of  the  former  j^the  tetrah^- 
sdron)***   Now,  in  fluor  spar,  we  have  a  method  by  which  the 
hypothesis  can  be  at  once  put  to  the  decisive  test  of  experiment; 
for  as  we  can  at  pleasure  reduce  this  body  to  the  form  either  of 
ia  tetrahedron  or  an  octohedron,  we  have  it  in  om  power  to  form 
)tm)  crystals,  which  should  differ  in  their  specific  gi-avity  in  tiie 
same  proportion  as  they  difier  in  tiie  number  ol  their  component 
^tarticles.    The  author  states  tlie  qaejition  with  perfect  correct- 
jne¥3s.       Is  the  specihc  gnivity  of  a  mass  of  Huor,  split  into  the 
tbrm'of  an  octohedron,  j^i^'ater  than  the  specitic  gravity  of  tlie 
same  mass,  split  into  the  form  of  a  tetrahedron?'*    Or,  geno- 
-raiiaing  .the  question,  as  I  apprehend  we  may  do,  in  slrict 
^conformity  with  the  author's  principle,  does,  the  sh^pe  of  ^.^be^ 
•  atiiict  its  specific  gravity?  Singular,  and  indeed  stiartiinga^isuoh 
an  asfieidan.<na}i;atfii8t^4^  stiKte#. 

r 
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JMiMIW  4i#dbttu)]wqgv>ori«2iy  Umm^tai^ikxgy,  fam  •§  lUdMolk 

4i<«r3i4ve  ^operi  to  qoote  itiaA  foil  Ifln^y  m  ordftv&fil  I  xmy  noty 
miHteiitioiiall^y  be  guilty  of  s^mmnootor  miBrepreseiitalioii. 

^^1  selected/'  says  Mr.DainidH  "a  of  ^  re  en  fluor  spar,  trail 
^lareiit,  and  pciiecliy  free  froru  tiie  adheiiiuii  ut  any  foieigu  mgre- 
Idictvl;  From  this  I  extracted,  by  mechanical  division,  the 
Jbllowing  solids;  a  tetraiiedron,  a  rhomboid,  an  uctoliedron,  and 
a  cimeilbmi  oi  lengthened  octohcdron.  I  then  proctieded  to  take 
•their  respective  specitic  gravities  with  a  very  delicate  balance, 
making  use  of  every  precautioa  to  avoid  2Uij  uom^.oi  ^iMh 
JEhtf  were  as  I'ullows :  , 

-  •     Cuneiibnu  octoiiedren  3*100    i  # 

^fUi  J  n.      Octohcdron  3'037        >  ..i  •%  . 

.  ^         .  Tetrahedroa  2*909  *• 

.  '       >      iRhomboid  v  .2*904         ^  ^ 

^      The  nesolt  of  this  experiment  was,  tbei*efore^  f  nrjinrtlj  Otrtj. 
j^lcllnryA;  the  specific  gravity  of  tlie.  octebedrd  arpfttganiiBto 
^xceeiijai9it^.  of  jthe  tetrahedrai.  in  a  very  eenoiye  d^geae." 
^  '  A^second'experimenty  or  nattier- eaaea  of  experi]iient%  whieb 
^Mr.  I>aBiett^rfoniied,  wae. conceived    totcopfirm  this  concI% 
Hotk  in        move^iiiexoepticaaable.  msnniN^^'^  .  Hej  f^elihe 
«£|celo«r]eaa  flaor  s{Murf  then  cttt  off  fomr  of  its-  ^^mm^t^aaii 
fAenraida  £«Qed.itinto  a  reBulap  octoIiednm$  ihe  aaoia^Hned 
etoMacttc  gravity  in^adLoftneae  atates,  and  aJflpthait  pftbcee  ' 
wiiW^tniM  angles  tkaA  weie  eat  off ;  themidta  of  tfaeae  w  e:qpa- 
JSiaietM  aiwanangod  by  tlieaathor  jn  atab«dar:iGmyaa)fidlofil;.| 
V' .  .ui     J  ^Specific  gravity  of  the  ed)e  •  i « ^  •    « ^  ^  ^180*    :  ii , 
'    11,!....    M  .  .  4  corner^  cot  4 .  3*2«^ 

i  L^u  ^:  :<  '  octohedron  . » , .  3*261  . 

.1^     .   .                      1st  comer.  ...i  3*115     ■  .  v. 
;r-»  '  ,         ,      2d  ditto  3*111 

V  '    ■  '  _    ■  3d  ditto  3*  12a  ! 

Upon  this  experiment  the  author  remaiks  :  "  Here  we  have 
the  very  same  soiid  oi  perfectly  homogeneous  composition,  v  aryi- 
ing  in  its  different  pails  in  specific  gravity  according  to  the  cal- 
cinations of  theory,  while  nothin<]:  could  be  more  unexpected 
•tkan  the  fact  itself,  till  the  calculations  pointed  it  out  as  a  test 
jwhereby  the  liypollu  sis  must  stand  or  fall."    Mr.  Daniell  con^  _ 
ckides  by  remarking,  that   ^'  numerous  other  experiments  all 
:agreed  in  the  result,  that  duor  spar  increases  in  specific  gravity 
^abcordiIlg  as^  in  its  division,  we  approach  to  the  perfeetioolaliev 
-diab^j^ajigementy  and  neaede  irom  the  tetraliedraL^'     at  t^iu^jt 
|Dri£iving  thus  given  you  a  foil  account  qiMr.  Darnell's,  expi^ri* 
tuerits,  ^ndo^the  deduetiopts  which  .befoiioausiirom  l^ieip^^^lvhall  jeiy 
ttotiaflf^^tB  the  {remariui  which  have  occurred  to  me  ou  '  * 
^wkiy  iatnAesiiimt  plaea,  .ifc  must  baad^aoitted^f 
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^NMn^nff'^flii*  bfitnr<^'4ii«two  piles,  thftt  <itfr<9refit  q^tifi^. 
"rflfttter  may  be  contained  «nder  the  same  Kupedicies  ;^fj>Mk>At 
eonclwsion  which  h«  dra-vrs  from  it,  that  the  sperijic gravities  tnitU 
4^fefdTe  ii^efy  eo  fkr  from  fo^wing  as  a  neeessarf  cons^^f]  uc  nee, 
18  in  direct  contradietion  to  every  authority  that  we  p  '^se.^s  on 
the  5^ ill'! ret.  It  had  always  been  assumed  aa  a  tundainental 
[  rifK  ([»lf .  ih^^f  specific  gravity  has  no  connexion  wi|h  tJie  «<eieterr 
Tifti  imm  of  a  body  ;  but  that  it  entirely  refers  to- the  weight  ^ 
the  substance  in  question,  compared  with  that  of  a  body 
equal  bulk,  assumed  as  a  standard oi  compamon.  Thef«llow^ 
^  the  definition  which  is  pfretk  of  it  hj  tihn  afltrtiliitli<lifl<<JliI 
«  Bodks  are  said  to  be  »pediietiy»-0r  in  sptioit^^A^iKH^rf^ 
fighter  one  than  another;  when,  being  equal  as  t€f i««g|utud4 
Ihe  weight  6f  ^ne  dets  exceed  or  fall  short  of  tb4d»mg|il  9^Hi^ 
•llier;'^'*  Ikif  pitteipk^  whieh^  as  far  as- i  tow,  had 
l|li^mi%^&iesced  labjrtAmlhematieiaBa  a&dphilo8Qpl)in|| 
gj^,  hpwcftef »  m  eonsequeaee  of  tke  nuimia  ^k^m&ff  (#(|fe^ 

^RiM  ifMy^TCinMl^  fiiet,  wUdi  m  him  iM^  thm 

my  f^Mi^^  TliiB  newly  estiUia:^ 

ftltll^ll  r  teUirtjjMCMlBM#f  lftlM>duce  a  new  method  of  experir 
pMHtmg  en  Hm  tubjeot,  and  will,  indeed,  render  ovht  form^ 
irt^Minta^tf  KMit^alue.  Provided  the  substance  upott  which 
wk  operaiid^WM  homogeneous,  and  free  from  impurities,  it  was 
IMhsr  Mqpeetedthat  its  specific  gravity  could  be  iafluenced  by 
MlMativie  situation  in  the  mass  from  which  it  was  derived* 
we  now  find  that  t  his  is  the  case,  from  this  "  very  wexpectedif 
result  of  Mr.^I)anieira  experiments.  Hence  all  our  accounts  ^* 
specific  gravities  must  be  corrected,  or  rather  ascertained,  upoa 
a  new  pnnciple  ;  we  must  not  rest  satisfied,  as  alicbemiets  an4 
minei  tiiogiftstw  have  hitherto  been,  with  merely  opera;tiQg;  upQQ 
certain  p(  »rtirin  of  the  substance  m  question  ;  but  we  ^WiC^ 
iftiaetly  whfet  is  its  shape;  whether  it  was  brokien  off  ft^^^ 
terger  mafes,  and  whetlier  it  formed  fthfetcentrid  part  of  that  ma3% 
or  v  r-  merely  one  of  tlw >  <reorn«rs>*^- inde^wi^  it»wiU 
fiocesfeary  th^t  eaak.qf:llie^.|)WFt»lie%3Wintacd  eepaHnMi^^fl^ 
no  doubt, vfcreU  work  of  grtMr-ti^itlid^kboui^^^  feiiNt^ 
toigti<li«t4ii«  ingenious  ^tieaiaft,  '^h0^jb«irlllade  tl»»i$m§g| 
^scwewr,  will  not  decline  to  ^deitake  a  t«iri^j^9tiiii4blh6il 
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|tH9j     rifling  Oi  ^^m^  Grdtii^  -of  Cryttnh.  k3d 

|i*!av^  the  octohedron  of  a  greater  or  leM  magAitude^  or  may 
de^ch  from  it  a  greater  or  less  qusntity  of  fra^ienW ;  aii«i 
«€^otdine;  as  arvy  portion  be  left  to  form  part  of  tba  ootoheUroH, 
be  chipped  on  along  with  the  "  oornerd,"  it  will  have  iU 
vpefCfiic  gravity  increased  or  diminished.  It  also  foUowa  aa  % 
necessary  consequence  of  Mr.  Daniell's  very  un«xpeota4 " 
discovery,  thai  the  specific  gravity  &f  crystaU  mo\f  be  changed 
mefely  by  thiir  apposition  to  each  others  and  that  tiM«  dependiii  o( 
k<mtse  mpcm  the  volition  of  the  operator.  Every  one  knoW» 
that  an  octohedron  may  be  converted  into  a  rhomb  by  the  addi« 
tion  of  two  tetrahedrons  to  two  of  tta  opposite  faces ;  we  learn, 
however,  from  these  very  curious  expennieiits^  that  the  specific 
gravity  of  the  rhomb  is  less  than  that  of  the  tetrahedron,  and  this 
again  less  than  that  of  the  octohedron ;  so  that  two  crystalline 
forms,  when  placed  side  by  side,  and  thus  made  to  assume  a 
third  form,  produce  a  body  which  has  a  less  specific  gravity 
than  either  of  those  which  compose  it.  If  I  were  disp<^sed  tQ 
enter  into  any  speculations  on  the  subject,  I  might  remark  upon 
the  awkward,  consequences  which  may  arise  from  this  ifiterfe* 
rence  of  the  voHtion  of  the  operator,  with  the  results  of  his  eicpe- 
rimenls ;  we  shall  in  future  not  only  have  to  guard  against  false 
weights  and  scales,  or  incorrect  observations ;  but  we  shall  be 
exposed  to  false  facts  and  incorrect  statements,  which  althougli 
not  to  be  suspected  in  the  present  instance,,  might  occur  from  a 
less  respectable  or  a  less  cautious  quarter.  '  '^t;!*  »  ^^nf  s^Min 
*  The  ingenious  author  has,  apparently,  left  the  Subject  incc>m- 
^lete,  in  not  stating  whether  this  curious  property  of  tiie  specific 
gravity,  changing  with  the  change  of  form,  takes  place  in  other 
bodies  as  well  as  in  crystals ;  whether,  for  instance,  an  octuhe-r 
dron  of  gold  is  specifically  heavier  than  a  tetrahedron  of  timt 
ineiel.  It  would  seem  to  be  a  necessary  consequence  of  the 
very  curious  discovery  of  Mr.  Daniell,  that  this  dhould  be  thq 
iage ;  but  where  the  results  of  the  foimer  experiments  wefe  so 
very  "  unexpected/'  it  would  be  rash  to  offer  an  opinion,  until 
the  trial  had  actually  been  made.  Jf  this  should  prove  to  be  ihd 
case,  the  same  correction  of  the  specific  gravities  of  all  solids, 
and  we  may  presume  of  ail  fluids,  will  be  necessary,  as  has  been 
noticed  above  witli  respect  to  crystals ;  and  we  must  hope  that 
the  learned  discoverer  will  prosecute  the  plan  on  which  he  has 
fio  successfully  entered,  and  favour  the  world  with  an  account  of 
the  specific  gravities  of  all  bodies  arranged  in  the  same  form  with 
those  of  fluor  spar.  >*  ^-<?  »,  •  j^-*^.  v-  w».  a..  ^  i  '<*»^ 
The  consequences  which  seem  neceaiirily  to  now  from  IMr. 
D^niell'g  discovery  are  so  rety  wondoffnl,  that  I  At  first  sus- 

Jected  I  must  have  misunderstood  sofiie  of  the  teiTffis  employed 
y  him  ;  or  that,  in  this  age  oi  Hmov»tw>«,  he  i»iajht  have  used 
fittie  new  and  improved  nomenclature ;  but  the  clear  maftfier  tn 
which  he  expresses  himself  seems  to  preclude  this  su^^^-^Hiott^ 
jifor  is  it  possible  to  imagiue  that  he  can  have  or 
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(leterogeneotis  substances,  actually  possessed  of  difTetent  te^^iJfib 
gravities,  according  to  the  old  meaning  of  the  term'/ iif 'tiii^ft' 
different  parts;  because  it  would  be  quite  contrary  to  thi 
calculations  of  probability,  that  in  so  great  a  number  of  instan^eiif, 
the  accidental  errors  should  all  have  been  exactly  of  feuch  a 
nature  a^'  to  tally  precisely  with  the  theory.  "N"or  can  I  f6el  any 
hesitation  in  absolutely  rejecting;  an  idea,  which,  under  other 
circumstances,  would  have  immediately  suggested  itself,  that 
the  writer,  having  inadvertently  fonned  an  erroneous  theoi-y,  had 
^ndeavoui'ed  to  prove  iti^  truth  by  a  set  of  fictitious  eXperimentBi^ 
V  '  I  am,  Gentieineny  your  obedient' semiit^ 


f    ».    .i.-    ....  ^  .»•#•,• 

■  A-  •       Aaxi€i.£  XIII*        I  .  ./ 

JLhstfoct  jof  a  jdeoioir  on  the  CombituUiofis  of  fhoepfiiMlf^jsm^ 

.f^ -  It  is  generally  supposed  that  oxygen  and  phosphorus  unite 
fip  as  to  form  acids,  in  two  proportions  only,  and  there  is  ^t^ 
some  uncertainty  about  the  proportion  of  tlu  ir  ( U  lucnt^.  tavbi- 
Sier  fixed  the  proportions  of  phosphoric  acid  at  lUO  pl^gspho^us 
and  154  oxygen;  tSu-  11.  Davy  coincides  w^th  ^jti^im  m  -^^^^ 


numbers  ;  but  other  cfeeiiftiffs^a^  Jmmh, 
hav^  obtauied  different  repm^j^^J)jf,^T^omson,  j^ig^pfef  ifje 


experiments  has  fixed^.ti^^pjjgpqrt*?^  ,^oMBft^  <-P>/>.4 
phorus  lf^^;}|^3-^j,^^^  tbenard  orOy  ^h^mist 

wt^o  has^jljjmi^^fli^jji^^     analysis  flf  phosphorous  atigj  and  l^e 
.f5t^€|8f,i^  confoonents     b^.lOO  parts  of  phosphptft^^^^  IftP  of 
Oxygen:  M,,%y,^^       and  Su- .^^.^Davy,  oii^^|te  cori^ 
t»PRO^e  i|^;^,^q^  76  pi^rt^  of  pjtygen  tg^^l09^py^^  of 

la  endeavouring  to  detect  the  causes  whicti;  ^^^c^,f^ 
XSRPus  opinions,  M.  Dulong  inform^  ,u^  tl^a1:*^e  flap',d|scpypr^ 
te^/fciu"  distiuQt  acids,  tprpcned      i&e  uiiioii  of  oj^geiqL  -^nd 
.fll^phorus.    The  acid  which  contains  the  minimum  of  oxyj^n 
^i^ujfjed  by  placing  the  alkaline  phosphurets  in  contact  mth 

'  V  Abridged  frpm  vol.'iiii  of  t<le  BfemlH     ^'4ic<^j*o?^XSi,eiI.  tiiiAi, 
Abstract  Will  "be  found  the  principal  facUdttd  o^b(b6s  ^jfi^iM^MM^Iiil^^ 

elafK.fQle  memoir  of  M.  Diilonir.  It  ^H  ill  i)e  perceived  tliai  mafay ' htf  :^Arifcfi^^ 
.  ^^^^  pr^'t^eding  cheniibts,  wlit)  hiivc  (rcatcd  upon  Uie  saipe  subject, 

and  Specialty  of  Sir  f|.  Dayv.  Wc  arc  informed  that  this  distinenisbed 

phUtfsopbei'himtti.l^l^  en^agl!ll'ik&Wf^  of  <?kpeHi^ntk^oiC iAbsrihbfl^,^ 
|K»rticuVar  ..bjecl  4^'$0l^h  iv  ex^m^Hl^t^^f  *be  i(At^Mi^>i^«elil£eil^t 
^  fyrward  hy  M.  Dulotig,  and  which  ap.peaf  to  mililale  asatust  hh  pwn.    >yje  sl^l| 
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SE^Sep^         tl^e  lieatedeartlvin  a  uaj  row  tube,  a^d  were  found 
ro,^^^^  \Vlientliisphospluuetiprojecte4 
mto  vvatef ,  phospliuretted  hydrogen  gas  is  disengaged,  and  after 
'lomu  time  apowder  subsides  to  the  bottom  oi  the  vessel,  which  is 
xomplet^ly  insoluble  in  water  and  is  of  a  yellow  or  brown  colour. 
Sf^Uic  and  muriatic  acids  dissolve  very  neaily  the  whole  of  it  ;, 
W  it  may  be  precipitated  by  ammonia,  when  it  is  said  to  exhibit 
aUthe  properties  of  a  phosphate  of  the  earth  employed  in  the  for- 
mation of  the  phosphuret.    The  water  which  has  been  employed 
in  the  above  experiment  contains  a  considerable  quantity  ol 
bai>tes,  and  it  Is  combined  with  the  new  acid  in  question, 
which  may  be  obtained  in  a  separate  state,  by  adding  sulphuric 
acid,  EO  as  to  form  the  siUphate  ofbarytes,  which  is  precipitated 
from  the  fluid.    The  water  may  be  removed  by  distillation,  ana 
a  sU'ong  acid  is  left,  which  does  not  precipitate  any  metaUic 
solution,  and  possesses  a  density  approaching  to  that  of  concen- 
trated sulphuric  acid.    To  this,  which  M.  Dulong  regards  as  a 
W  acid,  he  gives  the  name  of  h>T)ophosphoTous,  and  styles  its  , 
salts  hypophosphites.    Iodine,  in  the  solid  state,  put  m  contact 
with  this  acid,  is  rapidly  dissolved,  and  the  hydnodic  acid  is 
'produced :  it  likewise  converts  chlorine  to  the  state  ot  hydro- 
-  chloric  (muriatic)  acid.  The  hypophosphites  are  all  very  sohible, 
even  those  of  barytes  and  strontian ;  they  have  the  property  ot 
'  ^ii^ecfpitating  gold  and  silver  from  their  solutions  m  tlie  metallic 
itat^     men  heated  in  glass  lubes,  we  obtain  phosphuretted 
«!iydrogen  gas,  phosphorus,  and  a  phosphate  coloured  by  a  littlp 
^#  ,the  red  oxide  of  phosphorus.    Tlir  neutral  hypophosphites 
-llowly  absorb  oxygen,  and  become  acid.  oV  r":T';,.. 

^    A  lon<^,  and  as  it  appears  very  complicated,  proce^^  Was 
employelto  ascertain  the  composition  of  the  hypophosphorous 
acid     "Four  jars  were  filled  with  equal  quantities  of  \N^ater, m 
two' of  which  was  dfssolved  a  certain  quantity  of  the  hypophos- 
phite  of  soda  ;  a  stream  of  chlorine  was  then  passed  through 
them,  untU  there  was  no  longer  any  absorption.  The  pure  w.ater 
in  the  two  vessels  served  as  a  standard  for  measuring  the  excess 
of  chlorine  that  was  retained  in  the  solutions  of  the  h\i)opho5- 
phite.    By  means  of  nitrous  vapour,  procured  from  the  nitrate 
of  potash,  the  chlorine  was  brought  to  the  state  ot  hydrochlonc 
acid  ;  and,  by  the  solution  of  silver,  the  proportions  of  chloiw 
•  Were  ascertained,  which  had  been  absorbed  by  the  pure  water 
and  the  saline  solutions  respectively.    The  excess  of  the  latter 
ibove  U;e  former  waii  what  had  sei  ved  to  convert  the  hypopho^- 
:SpLte  into  a  phosphate  ;  and  by  the  relation  which  ch  orme  bears 
.'tToxVffen,  the  quantity  of  this  latter  might  be  calculated  which 
^Ti  ii^oeLsary  to  complete  the. saturation  of  tlie  hypophosphprau^ 
?ritcid.  Ti^e  quanUty  of  phosphoric  acid  was  determined  by  adding 
^^t,   either  of  barytes  or  of  lime.^  .  By  ionning  estimates 
^^hhlj  successive  steps  of  this  ^Tocess,  we-arnyf;.^^^.y\^^^^ 
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sioCL  that  this  Acid  consists  of  pho6pbjom$  72-75  plrUi^iiJAyfflib 
4?*¥5  parts  :  or  phosphorus  100  parts,  o?^ygeii  37*44  part*. 
is,  however,  admitted,  that  the  acid  may  contain  hy<froj2;ert;  in 

icid.  "    ■         "■"  '■'  '  ■ 

*rhe  next  compound  of  phosphorus  and  oxygen  is  the  phos4t 
]dibfbus  acid :  this  substance  Jias  imuiiUy  lieen  obtthred  by  tke» 
mS^  combustion  of  phophoips  in  tEe  atmosphcsH^^  bnt  by  thtiq 
^^^i^  it  not  procured  iri  a  pate  «tate.  The  nettHKi  thti<«% 
'  '  lended  is  to  form  the  compoimd  of  oMoriiw. 


t6b.  and  to  decompose  it  by  water :  then  by  evaboraftin^  th^) 
Wkcefj,  tbie  acid  in  (|ue8tLon  is  obtainedy  and  hydiO€UariQ;A^iiiA 
^eiS^git^/  To  ascertain  the  pro^ortidii  of  ib0  ootiaiiliMftte  it^ 
m»wia/it  h  rlufficient  to  dtscpverthe  anwitity  of  ehlOrniar  uMb 
mSU^ti  <he  {iKoaphonis  is  combmed  in  ine  conycyond;  MtdrlWlil 
* '  afecoiDOmSabed  l>y  jnreeijntating  a  given  weight  of  ih»  oUoHttlBil^ 
tef  it  W  6een  acted  npon  by  the  fnHer,  hffimtM.^Aia 
Ate  of  rilm.  Proceeding  upon  fliis  datmii,  we  leM^lMi 
>^li6ro^  acid  is  composed  of  phosphorus  57*18  parta,-  andti 
otygen  42*82  parts ;  or  phosphorus  100  parts,  and  oxygcii] 
74*o8  parts.  *      •      •  ■•-  '    It.  r,  Mri.v 

"^The  acid  which  is  generated  by  the  slow  combustion  of  ph6iU]u> 
phonis  in  the  atmosphere  differs  from  the  above  acid  b<H^'iilfi 
Its  composition  and  even  in  its  nature.  What  have  been  deswlMd 
by  Fottrcroy  and  Vauquelin  as  phosphites,  are  either  phosphates  if 
or  mixtures  of  the  pnosphates  and  phosphites.    This  is  iHufl*?c- 
trated  by  the  products  that  we  obtain  from  the  neutral  oom*) 2 
pbunds  of  this  acid,  and  the  alkalies  and  alkalme  earths.  Weh 
are  not,  however,  to  consider  the  acid  as  a  simple  mixture  of  thoi^ 
phosphoric  and  the  phosphorous  acids.;  because  the  pfopoa^ions 
of  the  oxygen  and  the  phosphorus  .secm  to  be  constant,  wiMclfcq 
would  scarcely  be  the  case  if  were  an  aoi^eotai  wfffi/^mt  »i 
oj^ltiiif^d  of  two  substajeices,  whidi  have  no  neoessmjr.  oda^o 
ftfiiion  'With  eacb  other,  .Considering  ifty .  theMi»re»  aST.aiinb^ti 
attftfee  of  'i^e^mie  Jpiropeirties,  M,  Dulopg  proposes  tjajgi^^H  fkmh 
naixie  6f  plid^hatic  acid«  In  order  to  asceirtainits  cqmj^itiffttfsi 
thef  Wane  ^r6cess  was  employed  as  with  reSpecttd  t^a  jhypopHos^ya 
pHbi^  a^^    the  result  of  wbich^was^  that  it  e(mwl^  Uttw 
p^rt^  dfjphospllorus,  and  lOd  of  oxygen ;  but  as  |i^es0  nmn^cMq 
^i^  S^^e  ^ijth  the  rejationa  oroxygen to i^biqi^orK^tiaek^ 
wS>(ni(fir'tt^  which  approadbes  me  nearest  to  it,  tb«(iofiii 

ni&^'to  tbii,  iMdi  w<9ald  giTe  il2'4"parta  of  oxygen  iiiplipspbatialq 
aoM. '  im  ff^  TtkiiieA  aditiitted  th&t  it  is  the  first  example  ot  oommt 
biii&dMti '  \Htk  fixed  proportions  that  differ  so  littie  from  each  . 
oflfft  ;''btit,  ^is^  'vi'e  extend  our  researches,  we  shall  probably.  finiUfi 
tfc^  case  not  a  singular  one.  Professor  Berzeliiis,  for  exampl^o 
doe^l  not  admit  the  existence  of  an  intermediate  ,  qxixJeidofiii 
iron,  the  proportions  of  which  are  given  by  M,  Oay-L«»M^ 
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I9t9^  of  Phosphorus  and  Ot^gen.  13/ 

agree  with  thcTfaws  which  he  had  discovered  m  mativ  other 
bodies.  ^'^'i  ou .  lO  .cJiif^j  "-^/  t 

Of  idl  the  cotnfounda  of  oxygen  and  phosphorus,  tVe  phos- 
phoric acid  is  the  Only  one  which  can  be  subjected  without 
alteration  to  an  elevated  temperature,  and  which  forma  salts, 
that  can  be  obtained  in  the  dry  state.    It  becomes,  therefore^ 
essential  to  reduce  all  the  estimates  to  the  proportions  of  the' 
phosphoric  acid,  and,  consequently,  to  ascertam  this  with  thft 
greatest  accuracy.    Besides,  the  great  differences  which  there' 
are  in  the  estimates  of  different  chemists,  rendered  it  necessary |. 
to  examine  the  subject  in  detail.    When  we  endeflivour  to  deter-., 
mine  the  proportions  Of  phosphoric  acid  by  the  acidification  of 
plhosphorus  by  m^ans  of  nitnc  acid,  there  are  many  cao»es  of 
error  which  it  is  not  easy  to  obviate.    There  i.^  also  a  great  liabi-, 
hty  to  error  in  the  estimates  that  are  made  of  the  weight  of  the  • 
acid  from  the  variableness  in  the  proportions  of  the  insoluble 

eosphate  that  is  employed  in  the  process.  Tho  phosphates  oC^ 
id,  bftrytes,  and  lime,  which  are  commonly  employed,  are  not 
uniform  m  their  composition  ;  besides  that  the  insoluble  phf>s-.^,  • 
phates  often  combine  with  a  portion  of  different  soluble  salts, 
which  affects  the  result.    On  this  principle  we  are  to  ejtplain  the 
different  conchisione  At  which  M.  Rose  and  Dr*  lliomsoa . 
arrived,  although  they  employed  the  same  process,   -i-/'     .  '^^ 
If  we  unite  the  phosphoms  to  a  metal,  which  is  easfty  aot4Ejd  I 
ttpon  by  nitric  acid,  we  may  use  this  substance  in  estimating  the^ 
composition  of  phosphoric  acid,  without  being  liable  to  those  j 
sources  of  error  which  interfere  with  the  results  when  we  employ, 
the  acid  in  a  separate  state.    The  author  employed  copper  foe ! 
this  purpoi^e  V '^^^^'i^c?  carefully  fumed  a  quantity  of  pliosphuret^ 
of  copper,  it  was  dissolved  in  nitric  acid,  by  which  means  all  tht/^ 
phosphorus  was  converted  into  phosphoric  acid.    If  we  precipi*,^ 
tate  the  copper  by  caustic  potash,  we  may  learn  by  the  weiglt^^ 
of  the  oxide  whether  any  phosphoric  acid  remains  attached  to^^ 
it; 'nitrate  of  either  barytes,  lime,  or  lead,  is  thert  added  to  the>^ 
fluid,  and  a  phosphate     formed,  from  which  we  learn  ihe  quan-.^ 
tity  of  phosphonc  acid.    This  rtiethod  does  not  appear,  how-it 
ever,  to  admit  of  very  gredt  accura(:y ;  in  six  experiments  that^ 
we^6 performed,  the  quantity  of  oxygeit  varied  from  117  to  125  J' 
part*,  to  100  parts  of  phosphorus.    It  apj>ears  that  We  cafi^^^ 
arrive-at  greater  accuhlcy  by  dissolving  the  phosphuret  of  copper;/ 
im  nitrid  acid,  and  evkporating  and  calcining  the  residuum  in  a;.^^ 
platina  crucible  ;  by  this  means  a  phosphate  of  copper  is  formed,jjj 
from  which  We  are  able  to  calculate  the  quantity  of  oxide  of 
capper  ;  and  ^e  amount  df  the  phosphoms  being  known,  we,^j 
ascertain  thatiof  the  6xygten.    By  this  means  numbers  were.fj 
obtdi^ed  miirh  rridt^  i^ekrly  coinciding  than  ih  the  fonner  case  ; 
the^higliest  was  7L>3'3,  and  the  lowest  122;  ^'^'-^"'"tl;  .n^-. 

A«h^\^H  there  seemed  every  reason  to  trust  to  the  09^5 i,^jr  than  u 
nelB'Jof  llSj  ^!m€tte>  yijt  it  btill  rcmatnOd  to  dfetfehnine/ ¥»,^^g|  122.''  ^ 
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phosphorus,  placed  in  oUier  circuiBstance^,  would  abs^orj^  t^(e 
•aine  quantity  of  oxygen,  or  whether  in  fact  tliere  wer^  not 
illber  phosph)Qn^  acids.   Tbe  action ^of  ' chlorine  w^  j^piplpy^d 
jMitfais  purpose  ;  and  the  result  was  that,  according  ^^tt^. 
mate  founded  upon  this  process,  100  pads  of  pho8|^i)^  ri^i| 
JdSSipacte^of  oxygen^  to  be  converted  into  p)kw|iImHIP  M^^i 
me  loe  Justified',  itt*  oOBiCiudmg  that  the  acid  produced^|^^,^t^ 
ttiediwDttofohlQiiiie,  is  exactly,  fiiiniiiir  to  tba^kzoduc^fi^^^ 
•cid.  , 

t  'iilihaarakicBdy  twen  observed  that  Stir  U»  Pavy  gives  a  di£^i|- 
^nt  efeatemeiit  respeotiiig  the  constituents  of  phosphorio^j^ffr 
Jieeimeetves  that  100  parts  of  phosphoms  require  150  of  QSRf^sm, 
Mdftkatihe  phosphoric  requires  twice  a^-mucjii  oxygep.  fus.  t^e 
^lottphpiegw  acid.  As  his  .calottlation  depends- vpoA.liie  a^^ 
mUxfi  lie*  entertains  cODceming  tbe  donstitntion  of  thetdUe^lHfS^ 
of  phosplionis  at  the  maximum,  or  the  perchloride  ofphosi4^9)iy^ 
k'app^ucedLnseessaiy  to  examine  this  substaBiceLi  .^tjwi^nr- 
posef  a- vessel  iraa  filkd  with  ehlorine,  the  w«^bt  of  w^ii^ry^j^ 
Sksc^rtained;  into  the  same  Tesseljr  aftw.rcffioyHig  .the-  qt^cffWy 
an minnte  quantity  of  phosphorus  was  introdnoe^^.apijL  was 
*gaia  Med  with.o-klonne,  by  which  me^ns  the  phoBphon«^.»n^ 
immediately  converted  into  the  perchloride ;  and  by  ascertaining 
the  addition  of  weight  acquired  by  the  vessel,  it  was  calculated 
that  100  paats  of  phosphorus  were  united  with  549*  1  of  chlorine  ; 
Sar  II.  Davy's  estimate  makes  the  latter  number  666.  As  it  had 
ibeen  before  found  that  the  chloruret  at  the  minimum,  or  the  pro- 
•tochloride,  was  composed  of  100  parts  of  phosphorus  to  347-7 
parts  of  chlorine,  and  as  347-7  is  to  549*  1  very  nearly  in  .^e 
vaitio  of  3  to  5,  we  may  conclude  that  the  oxygen  of,  t^e  phos- 
^phorous  acid,  is  to  that  of  die  phosphoric  m  the  same-xati^, 
anstead  of  that  of  1  to  2.  Phosphoric  acid  must  then  be  copa- 
posed  ot  phosphorus  44  48  parts,  and  oxygeiji  jl^fl^j  jftl 

phosphorus  100  parts,  and  oxygen  124*8  parts'. 
•  A  remarkable  phenomenon  is  mentioned  as  taking  place  from 
Jthe  deconiposjtioa  of  the  chloruret  of  phosphorus  by  water,,  If 
a  piece  of  this  substance  is  projected  upon  water,  the  viole|^t 
beat  which  is  evolved  reduces  the  greatest  part  of  tb|||Ctk}qr^|;et 
intOj^tapour.   If^  on  the  contrary,  tbe  chlorurejt  is^  iPQlj^^ffiiJa 
: Jllurovm  upon  water,  not  much  bent  is  expit^d  ;  bvli  an  p)eagjwnp 
'Smi  iafcnrmedi  wbicI|.j|oon  beginsitp  act  uppn  the  Wer^^^gyi^ 
.indrsase  <of .teinpsratyre  jsnsuesi  and  tbe  oily 'bo4y;4i^^fi^?p. 
This  oily  matter  was  collected  in  a  si^parate  i^tate,  ,  ja^^uA^ 
tp  a  number  of  experiments,  which  showed  it  to  be  different 
fiom  ^ther  of  the  chlorurets  ;  but  it  is  conceived  to  be  rather  a 
union  of  several  bodies,  than  a  specific  compound.  What 
appears  the  most  probable,  is,  that  it  is  a  hydrate  of  the  chloruret 
of  pbospborus,  holding  in  solution  a  large  quantity  of  this, same 
i)li£[>ruret. 

^  ^ When  phosphorus  es  burned  in. oxygen,  <Kr.m  atoospherical 
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of  <Moifikm^  wH^  <^gtn.  Ui 

l^^'p^'^K^c^  acid,  whbout  any  ad^Moii  of  ptaoBphonai 
k^^J'?'l7r^Th6tiiiibii  ftddptSd^tliis  method  ^tf**  aMdyiMg  tfcendiiv 

diid*  dWt^hed  results  neaHy  strailar  to  ih<Mi6  mentioned' above. 

Tl^fe  jiroperties  of  the  phosphoric  acid,  whiell  forms  a  component 
Jkirt  of  the  bones  oi  animals,  appeared  to  possess  properties 
eXRCiiy  similar,  so  far  as  regards  the  formation  of  salts,  and  its 
dapatity  for  saturation.  It  is  necessary  to  observe  that  tht 
phosphoric  acid,  which  is  obtained  by  the  calcination  of  the 
phosphate  of  ammonia,  is  not  pure,  as  it  is  impossible  to  remove 
the  whole  of  the  ammonia  from  it.  A  quantity  of  water  still 
adheres  to  phosphoric  acid,  althong^h  it  is  Kept  for  a  long  time  in 
a  state  of  fusion ;  and  this  is  estimated  at  20*^  parts  in  100  parts 
of  tbe  acid,  which  is  equivalent  to  18*2  paits  of  oxygen,  almost 
exactly  the  thiixi^part  of  the  wboie  which  is  coDtainediafthfw-. 
phoric  acid. 

t  With  f^pect  to  the  coanposation  of  the  phoiq^tes,  M..I)». 
lofiVs  aaafyBes  do  not  agree  .  with  either  those  of  Professcr 
Bett^lius^  or  Dr.  Thomson :  the  salts  which  Berzeliim  enttnined 
ire  tbupposed  not  to  hove  been  in-  the  neutral  state ;  andtDt. 
Thomson  has  not  completed  his  examination  of  these  bpditSi^M 
^lit^'IfiL^st^ject  may  still  be  regaxded  as  i«quiring  Aiiiher«6anh. 
'ttiljMi^; -Thfee  nomts^'  bowem^'  aaem  tO'  be  aanrrtamfdt; 
'  VfV^^iiie  neutral  pboiiphites  are  change  into  phos;dK4ieif  ^iMft-  • 
'^^ft^ng  their  neutrality'  destroyed ;  ^  tliat  Ha^-  hypopbei^ 
jptfiijl^i  byrtte-flaine  process,  yida  an  aoid  plbcifphate  ^  8*  that 
'^'^if^dtSdSc  'pfaosphtorets,  obtained  by  the  proceas  nifnlfiMl 
WM^/^^HnfCfdik);,  me^ly  proto^hosplnQre%  «Mieflpoading 
^ihe  protoxides  which  are  eomMdea  wimeeid^  *Witb«especst 
to  the^  weight  of  the  atom  of  phospbortts/itis'Stated  to  be  20'0^9 
tiiat  of  oxygen  being  taken  as  10;  as  phosphoric  acidis  ooiuposcd 
of  two  atoms  of  phosphorus  and  hve  of  oxygen,  it  w^ibe  repr^ 
sented  by  90*06.  •      '    »       -n;>\;  Ir. 

' ft  appears  from  the  above  statement  respecting  phosphorus, 
that  the  analogy  which  it  bears  to  sulphur  is  not  so  great  as 
has  been  generally  conceived.  The  proportions  in  whicli  phos- 
phorus and  oxygen  unite  are  more  analogous  to  tliose  of  azote 
and  oxygen  ;  and  the  composition  of  the  phosphates  and  phos- 
phites has  also  a  strong  analogy  to  those  of  the  nitrates  and 
.  ^^trites.  On  the  other  hand,  it  is  to  be  observed  that  phos- 
^|^lt^(i^  atid  azote  ^om  each  other,  as  nuieh  as  neasiUe, 
hrittSa^ec^to  tbeir  eolnbiistib^  .^liT 

tU'jl:7UlJj   •     I    .    .  ,         y      '  .  .it'U't 

U^l|id<4<iUixU»  xii  ly  t^.'/ii/v  .-A  ImniiiS  a. 
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•  -mhsdpkical  Ttmsactiom  for  the  l$ar  1^17,  P^r  JJ/  ^ 

•       •  (C4»nc£rnJ.<f/r<>fn      58.)  ,       luiij^:  ', '.luiiu 

I'f  IMS  be^lmi^k'tlowh  that  the  Island  of  JaT&emilaiiik»%j^«^ 
fil^  ifff^eA  K^fnUemow,  the  nett  of  i^ich  is  compofied^iii'itniTifitf 
tfljbitttiee' ;  but  lidturahtts  hare  Mtet  hma  able  totfao^Hhiir  tM 
tfMcd  ftbfiitrtiich  it  fe  deimd,  lior  the  liiteriab  of  wMifh'tt'iif 


■ 

n 

If? 

induced  Sir  Eveiaid  Home  to  exanrine  the  digefttivli  ^tMik^Vt 
Atepe<^]ttBif  Uni  awnaaw,  ttd  to  cam^fMsi^mMM^ 
4)1^  0f»edei  olAe  time  geiMB.  11m  scrthorwiUr  ybKMH^^^^ 
jitit  dtanafbitf  ttifflee,  hite  Gorenio^  of  Java^  fliftt  tk  mhOM^ 

p^utf at  to  that  is)at)d,  do  not  migrate ;  th^  spend  t  t6Mmii^ 
ible  part  of  the  day  in  the  neighbourhood  or  extensive  swanips/ 
that  abound  vrith  various  kinds  of  insects,  and  retire,  at  th«  elOBf 
c^f  the  day,  to  large  caverns,  which  they  inhabit  in  prodigiotti 
fltihibers.  The  bird  is  double  the  size  of  our  common  swallow ; 
dfe%ale  and  female  lie  in  separate  nests,  each  adapted  to  thfeiir^ 
form,  the  femak  nest  bein^  wider  anddeeper*  in  order  to  receit^' 
ft^e^gs. 

By  comparing  together  the  gastric  glands  of  the  Java  swallow/ 
the  common  swallow,  and  the  black-bird,  the  peculiar  structure 
of  tJie  first  w^as  sufficiently  obvious.  According  to  tlie  descrip-- 
^dn,  "  there  is  a  membranous  tube  smroundin^  the  duct  of  each' 
c(f  the  gaBM<(  glands,  which,  afler  pto^eeting  mto  the  gallet  for 
a  littk  way,  sphts  into  separate  portions  hke  the  peM»  w 

t^:*  t|L  the  examination  of  the  parted,  titirwaliM  4e€^¥eei 
fW^sit6tnc6  ot  Mf.  Bauer,  who  has  giftti  vti^txiidt^tkipte^ 
I^Afitil^  of  what  he  detected  by  hisnncroscm^ie.  -  Ititf  TeestMM 
ifl^  td  b6ttetade  that  the^  pec«i«i%  fimttedtcibed  iect^ 
|33ml  inatter  of  whidi  the  ncsta  art  compoaed,  iMlOu^h  liili 
iVe  00  tatwM  o/jndging  hoMr  the  profeeM  li  oonotMSted.*  - 
/  Yi^  j^vifijon;  itiiidi  tbe  lavn  swiAow  tMNMitfet^  of  foffa^iiif 
ft  iie$t  iyoiKl  ita  &m  necreCioiiBi  ik  k  rsbsitAAU  ittMdjr  Mitofiig 
^e  higher  order  of  animals ;  it  k  m6A  \Sf  ik&  wAbt  t^' Wtyrtf 
that  this  bird  was  intended  by  nature  to  be  an  inhabitant  of  "flS^ 
island  of  Java,  "  in  which  nothing  is  to  be  met  with  out  of  whibfe 
a  nest  could  be  constructed;"  but  we  are  not  informed  in 
what  this  deficiency  of  materials  consists,  or  upon  what  it- 
depends.  Mr.  Brande  examined  the  substance,  and  found  it  to^ 
f»ave  "  properties  intermediate  between  gelatine  and  albumen  ;  '^ 
the  (][uantity  of  gelatine,  however,  appears  toije  very-minute^iitf 


Digitized  by  Google 


M  scaredy  to  account  for  the  difference  between  this  subttanot 
and  common  albumen. 

In  consequence  of  the  discovery  of  these  peculiarly  formedl 
gastric  glands  in  the  oesophac^s  of  the  Java  swallow,  Sir 
Kverard  Home  requested  Mr.  Bauer  to  examine  the  structure  of 
the  external  membrane  of  the  oesophagus  and  stomach  in  the 
huma^  'au^eot.  It  was  found  that  the  "  oesophageal  s^lands, 
whea  examined  in  the  microscope^  have  the  appearance  of 
infundibular  cells,  whose  depth  does  not  exceed  the  thickness 
of  thi^  menibrane."  The  structure  of  these  glands  somewhat 
imilillbles  that  of  the  same  parts  in  birds,  and,  like  them,  pos«^ 
■Hlfee  the  exclusive  pr^pfrty  of  fio^^fpkfiojjt  fiiilk.  Mr.  Bauer 
found  t^,  the  stnicture  of  the  upper  ar^  <^ f|(pn^  is 
nmi^^g^  of  cells  in  the  fonn  of  a  honey-wqWit  Jt||i  skies  oC 
;ea^t  formed  by  the  doubling  of  the  mi&iB^li^fi^ 
Ig  pf  the  i^^iiH^  th^  fo™  of  their  orifices),  but  art| 
Ifur  p^ti<»ui  (Q^^  Tliissajne! 
fbund^,oi|uy,^^,a^8s  distinct  (opxif  ower  the  whole  of 
portion  ot  the  stomach*  In  the  pybrie  portion  ther^ 
BBfOB  kind  of  cells  ^  but  in^pttditioQ  to  the  former  i 
twmsi^f^^f  ^re  smaB  e|«iiterB|  fib^^M^  whAdHitil^X 
lu^lfv^^^fy  giving  the  appearttHfejoif  f^^ 
This  Ifjjated  stmcture  is  still  more  oonsiderabte  in  the  duod^' 
num.  From  his  examinations  the  author  is  led  to  conclude  lhai 
the  trastnc  glttuds  in  tlie  human  stomach  are,  in  proportion 
iU  Luik,  considerably  binulltr  than  in  most  oilier  animals.  ^   ^  -. 

iihe  conclusion  that  is  deduced  from  thpso  obsiTvations  is, 
*^that  th(  re  are  tiiree  did'erent  kinds  of  organization  cmpluyed,  in. 
uildtnir  tu  the  iood  ihivv  diticrtmt  ingredients,  which  are  requi- 
tute  loi  its  conversion  into  a  material  that  can  be  assimilated 
with  iivi yg  animal  mailer,  and  be  employed  in  carryino;  on  the 
funetionn  of  lite,  also  supplying  the  waste  which  is  constantly 
taking  placT'.  Tlie  most  important  of  these  is  evidently  the 
im^ic  .gl^ids ;  next  in  order  may  be  considered  the  honey-^' 
'  itrwcture,  and  least  so,  although  by  no  means  unneces- 
^f^^t^t^ll ^iip^m^^i^^y^  which  we  know,  from  what  takes 

Otjier  ingpsflfen^."  ,  . 

Ivt  theffagllPliVI^^  ^ir  Erejcard  Home  takes  occa- 

-gl^e,^  which  was  found 

mmmm^y^'M^^  two  ppilions  by  a  fi™ Jjoior^^^^of  its 

h^^tby  stat^^Hfiithe  stomach  wbue  theprqi^af.j 

/i:T^,/i®f«fesqf  the  »heH  <rf;%%^ 

^T^,  lijw,,  by  ^,f»raa^t,  fmd  by  most  modern  paturalisti^^ 
^quBidcredi  &  the  proper  animai  of  the  shell.    A  tew  ( 
Tmt\u  aJist.s  of  the  present  day  have,  however,  supposed  I  ,    .  . 
^"■^)f^Uiy;tft  ijHUifl     tliik  shell  ist  parasitical.   ''^^  ^pj^^ 
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few  deritedoitiil  )6Cirqiijgqi<i  •iit>p«iri  Aobu  tM  Ai«iie«»'Q#  tlibse 

t;Mrgans  on  tbe  surface  of  ihe'  body  of  tlii^!itmiBdkin'iqUe&^^ 
which  ani  found  in  all  the  shelled  inollusca,  and  by 'fi^hicb  ijtihe 
secretion  of  tlie  calcareous  matter  forming  the  shell  is  eifeoteet. 
•Rafinesque,  from  his  situation  on  the .  coast  of  the  Medite'm^- 
iiean,  has  had  peculiai'  oppoi  tunities  of  studying  this  animal^  stnd 
is  fuUy  of  opinion  that  it  belongs  to  a  genus  nearly  allieid»ta  tbe  > 
'sepia  of  Linnaeus,  to  which  he  has  given  the  name  of  ocythoe,  and  I 
jesides,  parasiticijdly,  in  the  above-mentiofted  shell. 

Some  observations  made  by  the  late  Mr.  Cranch,  zoologist  to 
the  unfortunate  expedition  to  the  Congo,  tending  strongly  to  | 
confirm  the  theoiy  oi'iUfioetique^  asa  detailed  by  X)r.  Leadh  iu 
the  preaeftt  paper.  , 

lathe  GuJi'  of  Giunea^  and  afterwards <aft- tbe  voyage^  he 
IooJl  (by  mesms  of  a  small  net,  whidi  was  always  suspeoboed  over  j 
4he  side  of  the  vessel)  several  specim^  of  a  new  species  of 
^^y^e,.  whiab  werp  simaimu^  ia.a  anall  aigQnaat;;^  .aiiVth^ 
surface  of  the  sfMu    ,  ,  i  .i  itUiiO*  : 

.  .  Tyr^  linfi^  fif^timvm  being  placed  in  av^Melof  BBMinater^ltlit 
animals  very  soon  protruded  their  anns,  and  swam  on  andbekatv 
|bA;#ii|fa(9%iiaving  afltheac^n^  of  tbOiConuiiim  poiypvitofiJ^ 
ipw-  moMi  of  HhW'  iwlkm  they  sidlumii  imujsitoMy 
Jiiub»t8gi|9^  ¥^ib  whiab  tjbey  cawfirin  qoi^t ;  .mdiAem^AMnf 
;tQ,tbe  «M^s^  of  it)ie  l)«iuny  tbe  sb^*  might  eaealy<he;ln(tili^^ 
fic^.tbe;^mft)s. ,  They  h9>6,  the  power  .of  oomplfilely  vfri^rbi» 
ing  within  sb^,  fom  of  leaving  it  «nttfely,  :pi|e>itidMdiisl 
emitted  it^  shell,  ^d  lived'  several  hours,  swimming  about^*  ai^ 
snowing  no  inchnatign  to  return  to  it ;  and  others  left  tbfi  /sbeBl  ' 
^  as  he  was  taking  them  up  in  tile  net."  *  •  ! 
,The  same  species  which  has  furnished  Dr.  Leach  with  the 
materials  ibr  this  paper,  has  also  atibrded  to  Sir  EverardnHome 
the  subject  of  a  short  communication,  tending  to  confirm  th^ 
opinion  of  Rafinesque.  In  some  of  the  specin>ens  of  ocytliiie 
cranchii,  the  animal  had  deposited  its  eggs  in  the  involuted  part 
of  the  sliell  which  it  occupied  ;  these  eggs  form  a  clusteiv  held 
together  by  pedicles,  one  of  which  belongs  to  each  egg,  in  Uii* 
respect  resembling  the  ova  of  the  sepia  octopus.  But  the  eggs 
of  all  the  testaceous  aquatic  mollusca,  as  far  as  they  are  known^ 
are.  enveloped  in  a  gelatinous  mass^  which  corruga^S'by  tilA 
lotion  pf  )the  sea.wf^ery  and,  thus  encloses  each  ovmia  miB^cel^w 
whicblitie  young  animal  passes  the  iateiiyaly  usaanny  tfey^tlwti 
]>etwe^,il^J^ipg  excluded  Iran  tbe  meinbrsine9^of;.tbtfi;<6M«i 
{md  its  acqiuiringi^b  shell.  .  n.r  vms  . 

t  PiWfU  Kf^obnson,  of  Briatply  ba»  i&ommunical^  Sfmi^oWjBrN 
i«tiQi^  pn  sto4  biiTudo  sta^^is^^U 

fbject  of if ^.(^  tha^tthepe  ^aiiwfiis  <bgbrofr«iriirt)il 
.^ff  Anqi|ni^if^q^f0jE4e(9cb  in,#9ob  impor^ttObwifitamMtfll 
i^d^  of  ihem  w  ^Bi^gesiut^  i9J«vfaMlif9^A 

¥W'WMie  pf ,  .  ...  .  ...  ^.i;...  :viiiWj.9tiU  mod 
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9^<lt*  agreesnwilik  tfaei  gonuB  hinido^  in '  the  bodf  of  the  ttnimti 
,faeiag  iibnii^ed  .witli  a  ^series  of  rings;  in  iecomotion  being; 
«fiKedted  by  the  alternate  attaebment  of  the  head  and  of  the  taii, 
and  in*  the  existence  of  one  stomach  divided  into  several  lateraJ 
cells  or  partitions.  It  differs  from  the  same  genus  in  the  mouth 
being  furnished  with  a.projectinci:  tubular  tongue,  and  in  having 
jHtt  abdiBiiiBalipoiich^  orxa^ity^  ibx^tbexeceplioa  of  liie  yauag^i 
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» 

^OntheLawBof  Pobmstioniiiiegdaily  cryuteHigftii  Bodtefc ; 
and  on      16th,  die  reading  of  Dr.  fevWater's  p^rwas  coi^ 

eluded.  •       ?  •» 
T!  In  the  introduction  to  this  paper,  Dr.  Brewster  gave  a  short 
aoooBnt  of  the  history  and  present  state  of  the  subject  of  double 
refraction  and  polarization.    Mains  had  examined,  with  great 
care,  the  double  refraction  of  calcareous  spar,  quartz,  an  agonitcf, 
and  sulphate  of  barytes,  and  maintained  that  he  had  demon- 
Btrated  the  perfect  identity  of  their  action  upon  lij^ht ;  whereas 
it  has  been  shown  by  Dr.  Brewster  that  the  two  first  have  one 
••sds,  while  the  two  last  have  tvo  distinct  axes  of  double  refraction. 
The  able  researches  of  M.  Biot  were  made  with  calcareous  spar^ 
toek  'Crystal,  beryl,  phosphate  of  lime,  tourmaline,  feid&par, 
MN^illte^  topaSy  fislpliate  of  hme^  sulphate  of  barytes,  stdphate 
^IfttfmllltH  ttidinica ;  and  the  result  of 'hk  expenimenta  inthee^ 
dpj^tals  was,  that  ail  iff  ' them  had  only  one  vxtB  of  double  refrac- 
tioa  and  poiarigation,  excepting  certain  Bpec^eas  ofmicawhii^ 
faad^tWo  axes.'  Dr.  Bifewster  has,  however,  shdtm'that  iio  few^r 
diMvittopJOf  these  etynteJia,  induding  snlphatieof  UnK^itei^O  hAvife 
tfil^Mtfi  lil^ttoiibte  i^fiMtim  and  polarisation^  ' 
.ufaiidMMr  t0*detenAine  the  lam  of  piolarteatioil  ftna^^oitfaie 
Mftacfimir  Br.  Brewster  examined  nt^'  fe^eii^  Aaii  'gi^MMM 
mii^mghty 'erysttiis^  kr  160't$f  #hit&»1tl^  tft^^'tb^  proper^^ 
jisiic  ^aofeswi  Otfy  twe^^m^m^  po^is^^'imC 
9rtul&>alMlrtMp?gAfy  lAmsMs  «#o'^sbib'ift^ 
tion  ;  and  since  the  experimental  laws  ttf  ^iftfbl^^'i^fittijdlidtt 
pola^risation  have  b^en  investigated  only  for  ciy^talS^  wilfl^na 
a?^is,  the  general  laws  of  the  phenomena  remairved  nhd^terrtiirtif#. 
In  the  course  of  thi^  paper,  Dr.  Brewster  has  j)roVfed' that  there 
is  a  constant  connexion  between  the  primitive  ibtttis  of  ti^^m^^ 
abd^^numbet  of  their  axes,  so  that  t\\e  latter  itiay  be 
from  the  former^  and  that  tiies/e  ax^^  juce  coiiicid^nt  |int 
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ffiBCSy  and  the  )^eiioiiiMm 
wim  the  utmost  facility  of  aocuimy  far- any  giMtitnirivfaovr 

axee  ;  he  ha&  proved  that  all  the  cubical^  octohedral,  and  rhom- 
boido-dodecanedral  crystals  have  three  equal  and  rectanixular  axes, 
which,  in  general,  are  in  a  state  of  equilibrium ;  and  he  bm 
shown  how  all  the  classes  of  crystals  may  be  artificially  imitated 
durino  the  passage  of  heat  through  glass,  the  two  seta  of  pheiUM 
meiia  being  regulated  by  the  same  laws.  The  general  laws  to 
which  Dr.  Brewster  has  been  conducted  by  this  faborious  inves- 
tigation, with  which  he  has  been  occupied  more  than  three  yeavs^ 
are  not  eiiuMncal  classifications  wliidi  merely  represent  the  phe- 
nomena, l  lu'v  =^  laws  rigorously  physical,  ana  founded  on  the 
fnxusB^m  of  mechamcs.  The  polarismg  forces,  and  the&tcea 
of  ioAto  refradioi^  aaa  combiiied  sad  nMolved  like  all  either 
^Maaa^'ud  ikfi^iiliiiioiaeiia  af  nflbaiiaiiMawMi  ^iMdblajeiMBiiiil 
can  thus  be  compc^ed^with  as  nmch  accuracy ^mtbe  motiaMaii 

laearaaly  bodies,  in  the  coorae  of  tbiniM^by 
of  aemraaAftaMriMMoffopertiesof  iM||it.wiiUliemiii 

Jbfal  il»flieiy'iii»  aMwarf  etf Wnf  papwR  /.c^noip 
jluhi  Bhiii  AiPipwrmi  wm  br  turiBJiiiai  Hot|i>^  B>Mtiriiiil 

KmM^^^^M^  ^^^^^ 


onMAofhynchng  paradoAag>  '       M*^     _  ^mi  «s« 

>  The  leading  of  a  paper,  by  Capt.  Henry  Kater,  waa  be^na, 

containing  an  account  ot  his  experiments  for  determining  thf 
i^xigth  of  the  jpteaduium  vibiatiag  seconds  in  the  latitude  of  jLoodfiM^ 

}7«i»«11mi  Koyal  Society  having  r#aiua^  tIiiiNrip^^e|j4i|;!» 
after  the  svmmer  vacation,  the  nrst  part  of  a  paper  by  Dr.  Ure 

Glasgow  was  read,  coiitaiuiu^  Exptniueiits  and  Observation^  qj^ 
Muriatic  Acid  Gas.  After  giving  a  coudensed  view  of  the  pre- 
sent state  of  the  chloridic  controversy,  he  process  to  dckt^  ^ 
series  of  experimciits,  which  he  had  recejatly  executed,  fgr  the 
purpose  of  deciding  this  fundamt'iaal  point  oi  cheipc«4  docUaie. 
Consideniig  the  cumpo^iUuu  ui  diy  sal  ammoniac  to  be  definite^ 
fixed  by  the  concurrence  of  his  experimental  results,  published 
lu  the  Annals  of  Pbilosphy  iaiit  September,  with  thos^Ajf  j24.Jia,y 
Lussfic^  at  32*24  ammonia  +  t>7'76  munatip  acid  gas^  he  re- 
posed thin  laminae  of  the  pure  metals,  #i^ver,  f  ?rP'"'>  iJUi.'T* 
Ignited  in  .green  daaa  tubes  ^s^-^  WUtu^^  ai%|^  tlia  ^^1999 
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metal  couverted  into  a  muriate,  whilst  a  portion  of  wuter,  nearly 
milial  to  on&»^ixtIi  the  weight  ot  the  dry  sal-aminoniac,  made  its 
Jipfieamice.  To  this  part  of  the  paper  iB  subjoined  tlie  descripi 
tioa  and  drawing  of  a  new,  simple,  and  accurate  exploding  eudio«« 
KMler,  which  the  Doctor  employed  for  analyzing  the  gaseous 
^irodiicta  of  the  above  experiments. 

At  the  same  meeting,  a  paper  by  Dr.  Fergusson,  inspector  of 
hospitals,  was  read  on  the  Mud  Volcanoes  of  the  Island  of  Tri^ 
nidad.       .  , .  i^.  ...  ^  .ir i 

In  the  beginnmg  of  the  year  1816,  this  gentleman  wan  em- 
ployed, along  with  the  deputy  quarter-master  general  of  th^ 
colonies,  and  an  oflBcer  of  rank  in  the  engineer  department,  to 
make  a  survey  of  the  military  stations  in  tlie  West  Indies,  during 
which  their  {Mention  was  attiacted  to  this  extraordinary  pheno- 
menon in  a  district  of  country  that  had  always  been  considered^ 
according,  to  their  information,  as  strictly  alluvial.  It  appeared 
to  them  to  be  so  highly  illustrative  of  the  minor  incipient  degrees 
of  volcanic  agency  in  the  formation  of  argillaceous  hills,  that  they 
thought  it  would  be  right  to  mention  it  in  their  report,  and  Dr*. 
Fer^sson  was  deputed  to  draw  up  tlie  statement.  7  r»%apH>^ 
V  'fhia  gentleman  found  that  tiie  eruptions  of  these  semi-volca^ 
noes,  two  in  number,  which  are  situated  on  a  narrow  tongue 
of  land  which  points  directly  into  one  of  the  mouths  of  the 
Oronoko  on  the  Main,  about  12  or  1.3  miles  off,  at  the  southern 
extremity  of  Trinidad,  and  not  far  from  the  celebmted  Pitch 
Lake,  are  at  all  times  quite  cold.  That  the  matter  ordinarily 
thrown  out  consisted  of  argillaceous  earth  mixed  with  saltwater, 
about  as  salt  as  the  water  in  the  neighbouring  Gulph  of  Paria ; 
but  though  cold  at  all  times,  that  pyritic  fragments  were  occa» 
sionally  ejected  along  with  the  argillaceous  earth.  They  also 
obaeryed,  that  several  mounts  in  the  vicinity  possessed  the  same 
dttCBCter  in  all  respects  as  the  semi-volcanoes  then  in  activity^' 
having  all  the  marks,  except  the  actual  eruption,  of  having  been 
raised  through  a  similar  process  to  their  existing  altitude,  of 
about  a  hundred  feet;  and  that  the  trees  around  them  were  of  the 
kind  that  are  usually  found  near  lagoons  and  salt  marshes.  The 
nature  of  the  duties  on  which  they  were  employed  did  not  permit 
their  attempting  any  analysis  of  the  air,  water,  or  earths, 
Aimished  by  the  eruptions. 

Nov,  24. — A  general  meeting  of  the  Society  having  been  held 
for  the  election  of  office-bearers,  the  following  gentlemen  were 
chosen  : 

President, — Sir  James  Hall,  Bart.  . 
Vice-Presidents. — Right  Hon.  Lord  Gray  and  Lord  Glenlee.  '.J 
Secretary. — Professor  Play  fair.       -    .    •  j 
'Treasurer. — Mr.  Bonar.  r        :       .  r*.  ^j^y.'^ 

Keeper  of  tJie  Museum. — Thomas  Allan,  Esq.  -  i^  v^  jT 

President  of  the  Physical  Class. — Sir  George  Mackenii^,' 

Vofc.  XI.  N'  II.  K 


,  Coogle 


V  t- 
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1^  Frfm^-ttf'.Pki^f^^sf^f'^^  L 

Secretary. — Dr.  Hope.  '  ^ 

Cuumeliors  of  the  Physical  Class  ^Loid  WiihbSiiymoMfyMi^ 


;  Leslie,  Cc^anA  .jf^^fie,  ,Mf.,  Jftfl^^  I^.  Bgi^mm\m4^^ 

President  of  the  Uterary  C/a^.~HeiiiyjMii^!^j%ayfifi 
Secretary. — Thomas  Thomson,  Esq.  '    .  ^r 

y  Counselwrs  of  the  Literary  C/fl».-*Mr.  Pilianft,  Jiif^  j^^S^ 
night,  Mr.fiiiiibaj:,  thafi^.  Mr^gjt,  l^  UQnimikmm^ 
Dr.  Jamieson.  '  .iflr 

Da;.  l.—A  pap^,  by  Dr.  Breivit^r^  mm  rtpii <i^<<ip  jfii^wftrf 

,     IChis  paper  was 
^#■0  fimt  wMe  iMd. 

II.  On  crystadji  with  Me  appsgptnt  wui  jof  «dpjbla.jpfi^jfcii|n. 
'^e$e  crystals,  wydi,.aiiKmni     Mantyutwo,  wtid.4ivi4fl4/ 

primitive  form  is  the  hexaoedral  prism,  the  rhomboid 
obtuse  summit,  and  the  octohedroaj,  m  which  the  p^ao^ds  J^aj^e 
fi  squarr  base.  "  ^ 

^;  ill.  On  crystals  witii  two  axes  of  double  refraction  and |]^ola- 
tisation .    These  crystals,  which  amount  to  about  eighty,  include 
all  thos!^  whose  primitive  form  is  not  the  hexahedraJ  priaa(v 
obtuse  rhomboid,  the  octohedron  with  a  square  base^  (be'^y^j^ 
tjae  regular  octohedron,  and  the  rhomboidal  octohedroa,   -  < 

IV;  On  the  resolution  and  combination  of  polarising  .forc^, 
and  the  redpotion  of  all  |»yfital»  to  ccystala  witfajtBgiflt^jpiiDBr 
_ aaes.  -    '  ^ 

r    V.  On  crystals  with  three  equal  and  rectangular  ^aflp^  c'P^^ 
\  cxyilflJb  amoMnt  to  twa^f  and  ooof^9t  o£jtli^e  whMe  fMS^^ 
]  form  is  ^e  evke,  tit^  mgeiax  oclafcediifi,  '^giA  4i^.  fina^m^l 
.  ^odecahedroii.  '  .'-f:.*-   b  adi 

, '  .  VL  On  the  artificial,  imitation  of  att  iit/^  rfniwfii 'of<  AwjWy 
J  feftacting crystals.  ^       V.   ^.^t  * 

]    VII.  Onthe^Iim  of  doid^  far^8l^talf^m4ll<f||f 

^ .  1%.  l^C^A  papes.  ii«t  iaad;w]^ich  iM^  bem^^n^bnniq^^ 
ib^  ^msjt  xaoeti^  by  IJr^.MiiiWt  oontihing  Exponm^^ary^B 

1  U^jM^-Aj^.^  the  a^wpHMit  pe|^^ 

rPi^.  Urej^  of^wo^  mnnale«of  ;  ammonui  over  igiujto^cilP^^y 
with  the  variation  of  operating  on  the  salt  formed  by  the  combi- 
nation of  muriatic  acid  and  ammoniacal  gases,  instead  of  the 
cotoiuon  sal-ammoniac  which,  from  its  mode  of  preparation, 

^.  might  be  supposed  to  contain  water.  He  obtained  a  similar 
result,  water  appearino-  when  the  muriate  of  ammonia  was  sub- 
limed over  iron  at  a  red  heat  in  a  glass  Uibe,    Uis  atten^ipn  hav- 

-  ing  been  thus  recalled  to  the  subject,  repeated >tUa  ^xperainent 
wiach  he  had  perforixxed  soni^')^ai%ago,  of  bbuiuing  water  from 
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,  -^Oriate     ammonia  by  beat,  ejwploying      ^pparatiig  soine.wuat 
•''pn  the  jirinciple  of  Dr.  Wolla^ton'^  cryophorus,  ^nd  wdlx  a 
•"'ijuccesstui  resiik.    Fie  then  submitted  miiiiatic  acid  gaa  to  expe- 
riment in  various  modes.    Iron  filings,  perfectly  drv  and  clean, 
having  been  put  into  a  glass  tube  surrounded  with  sand,  and 
placed  across  a  fuinaQe  so  as  to  be  raised  to  a  red  heat,  muriatic 
*  ficjd  gas,  extricated  from  a  mixture  uf  supersulphftte  of  potash 
•^4nd  muriate  of  soda,  and  conveyed  through  a  tube  containing 
dry  luuriate  of  lime,  adapted  to  Uie  other,  was  transmitted  o'w 
Nhe  ignited  iron.    Moisture  immediatelv  appeared  in  the  tube 
beyond  the  ignited  space,  and  soon  collected  in  globules,  and 
hydrogen  gas  was  disengaged.    In  another  experiment  the  gas 
was  previously  kept  in  contact  with  muriate  of  hme  lor  two  days, 
and  was  then  passed  by  a  tube  and  stop-cock  from  the  jar  over 
the  ignited  metal  with  a  similar  result.    And  in  another  form  of 
•-fippai-atus,  still  better  adapted  to  alford  a  perfect  result,  and  to 
^obviate  any  fallacy  from  the  presence  of  aqueous  vapour, 
®  mnriatic  acid  gas  was  conveyed  from  ajar,  in  which  it  had  been 
^^xposed  to  dry  muriate  of  linie,  through  a  bent  tube  into  a  tubu- 
lated retort  containing  dry  zinc  filings  ;  heat  was  apphed  by  a 
lamp  to  favour  the  action  of  the  metal  on  the  gas  :  moisture 
"^^jondensed  in  the  curvature  and  tube  of  the  retort,  and  hydrogen 
^-^as  was  collected  at  the  extremity,  which  terminated  under 
^ Mercury.    The  heat  was  renewed  at  intervals  for  three  or  four 
t^ays,  with  the  recjuisite  addition  of  fresh  quantities  of  the  mu- 
riatic acid  gas,  and  the  production  of  moisture  increased,  until  a 
<  very  sensible  quantity  of  water  was  obtained  at  the  end  of  the 

^'«xperiment.        —   - .  -      - --i, 

J(tn.  6. — The  continuation  of  Dr.  Murray's  paper  on  Mii- 
^¥iatic  Acid  Gas  was  read.    In  the  preceding  pail  of  it,  it  had 
^  appeared  that  from  the  action  of  metals  on  muriatic  acid  gas, 
*^ilif|Jter  is  deposited.    This  is  a  result  obviously  incompatible  with 
the  doctrine  in  which  chlorine  is  considered  as  a  simple  sub- 
Y-etanee,  since,  according  to  that  doctrine,  muriatic  gas  is  the 
real  acid  altogether  free  from  water.    The  opposite  doctrine 
V-holding  the  existence  of  combined  water  in  the  gas  to  the  amount 
of  a  fourth  of  its  weight,  a  portion  of  it  may  be  supposed  to  be 
liberated  by  the  action  of  the  metal.    A  difficulty,  however,  pre- 
^-teeptg  itself  even  on  this  view  of  the  subject.  The  action  consists 
\in'  the  acid  enabling  the  metal  to  decompose  the  water,  and 
t'<x>mbine  with  its  ox\'gen.    With  the  oxide  thus  formed  tiie  acid 
"Unites,  and  no  water  remains  to  be  deposited,  i=ince  none  is 
Mtterated  from  its  combination  with  the  acid  but  what  is  spent 
t^in  the  oxidation  of  the  metal.    The  products,  therefore,  ought  to 
the  same  On  this  hypothesis  as  on  the  other,  namely,  sl  dry, 
"'inurtate  or  chloride,  and  hydrogen  gas.  .  i  ..^^vi 

U  was  shown  that  the  water  obtained  in  the  experhnents 
^^could  iiot  be  derived  from  hygrometric  vapour ;  that  it  could  not 
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]fl^ined  with  the  acid  in  Ae  gds  teyiJkia  tt^  wW«W^  M  ^ 
fifffnrial  to  its  copstiliation ;  and  that  it  Icotdd  r^ot  ^libHb^d'ti 
.m^  low^r  dcigree  of  qjiidalion  of  the  tnetal  b^iV^  estali^i^jy^, 
ii^ae  ^xplaiialioa  remained  that  it  mi^htariae  fVom  the^fclMtibA 
fit'i,  aiiper-muriate,  the  quantity  of  water  coTtibin^d^*iHthf^#iifc 
.miaiitity  of  add  wmcb  fonos  a  neutral  milxbte  beiii^'  tMttiMm 
jor  tb^oudation  of  die  metal,  so  that  if  an  additib)d(!Q^^^ 
«dd  *eatax«d  into  the^  combimftion,  the  mlier  of  thirUfislf^t% 
liberated.  It  ma  accordingly  found  that  Hie^b^ticti^tt^ 
4jie8e  cases  were  sensibly  acid ;  and  this  ev^  wen^'BSftyi^M^^ 
^  fallacy  from  a  subversion  of  the  combination  hf  tilt  a^en^y  df 
water  was  obviated.  In  the  sequel,  another  explanation  wa6 
suggested  on  a  different  view  of  the  subject,  if  this  should  not  be 
•  considered  as  sufficient.         '  *      v Vz-aTOtl 

-  Dr.  Murray  considered  the  result  of  these  experiments  aft 
►estabUshing,  in  addition  to  what  he  had  before  brought  forward, 
•the  fallacy  of  the  opinion  in  which  chlorine  is  regarded  fi^-k 
simple  substance,  which,  with  hydrogen,  forms  muriatic  acid. 
The  opposite  opinion,  that  it  is  a  compound  of  muriatic  acid 
•with  oxygen,  and  that  muriatic  gas  is  a  compound  of  Mnmtic 
.acid and  water,  might  be  held  to  be  established,  and  it  nndoiibt- 
,edly  may  be  maintained.  But  he  has  presented  a  different  view 
Jof  th^  subject,  as  being  more  conformable  to  the  present  stati* 
jfrf  chemical  t^ory.     '  »^  ; 

!Ilie  progress  of  chemicai  discovery  has  showh  'that  bxj^g^ 
wa^ot  be  regarded  as  exclnstirely  the  principle  which  c<MnNI- 
.If^cates  acidity.  The  same  property  is,  m  diflferetil^*'^.asel, 
.y^mmjunicatea  by  l^drogc  n.  And  this  fact  he  ttsgitdsas  ^B^ii. 
ing  the  only  argument  of  any  -Weight  in  sti|>port  Df  ^tiie^ft^ 
^j^nr  of  cmorine.  '  <  >  noiio^: 

IK^n  water  is  obtained  from  muriatie  acid'gaS^^  ft^ilihiofl 
l^arily  foUow  that  it  has  pre-essted  in  tiie  4tlUte  «F  ^i^MSf. 
eqipUy  possible,  iprim^  that*  the  elem»ilfts  of  li^ttfi^hadlief 
^ye  existed  m  the  j^.  On  this  view  dsynnttikiib  tdid%tf  Ve 
^rJbSu^aiy  compoin^n  6f  a  radical  at  preweAt  -^itfilaiibwii  '^w  Wi . 
>oxYgen,  and  muiiatic  acid  a  ternary  comjKrattd  oPthe  ^sa^iie 
raaical  with  oxygen  and  hydrogen.    And  when  muriatic  acid 
^gaS  is  formed  from  the  mutual  action  of  oxymnriatic  gas  and 
-hydrogen,  it  is  simply  from  the  hydrogen  entering  into  the 
combination.    In  the  processes  by  w  hich  water  is  obtained  from 
it,  the  water  is  formed  by  its  hydrogen  and  part  of  its  oxygi^n 
entering  into  union.    The  same  view  he  extends  to  the  otnfer 
,  acids  which  have  been  supposed  to  contain  combined  water. 
,Bulphurous  acid  is  the  proper  binary  compound  of  sulphtnr  ^attd 
oxygen ;  sulphuric  acid  is  a  ternary  compound  of  stilphur, 
.oxygen,  and  hydrogen  ;  and  nitric  acid  is  a  temaiy  compoiind 
.of  mtrogea,  oxygen,  and  hydrogen.  *     /^  ^^^^^-^  hul^ 
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Bnl5f^^^^9^^^W?lfe  oiygen.&nd  hydrogen,  eoin^^ 
^^^y/  WW  lirP'i'^^  a<Uoik  seems  to^  ftp  so'  nP  'BiB> 
.  $x^fim  msk'hfdrogmfotim^  vresk  acSid;  ^iftbr 
qigflg^W^  aao|Jie]r.«ci  stronger;  with 'i)Xyg;eii  tfsd 

Agq^rg^.^!},  pp^jDi^tUl.  greater  power.  Nitrogen  with  hjfdto^n 
lipfia^ii^cqinpound  bavrng  no  acidity;  with  oxygen  in  two  pro^ 
portions,  it  forms  oxides ;  with  oxygen  and  hydrogen,  a  powerftil 
.ioid.  Carbon  with  hydrogen  forms  compomids  which  are  not 
acid;  a; La  oxygen,  in  one  proportion,  it  forms  an  oxide;  in 
another,  a  weak  acid ;  with  oxygen  aiid  hydrogen,  the  diiierent 
vt^ciuble  acids  which  are  of  much  superior  strength.  ' 

This  explains  the  apparent  anomaly  which  appeared  in  the 
pld  doctrine  with  k  o  aid  to  oxymuriatic  acid,  that  it  is  a  weaker 
acid  than  the  muriatic,  though  it  has  received  au  additional  por- 
tion of  oxyecen.  It  is  so  precisely,  as  sulphurous  acid  is  weaker 
than  sulpiimic.  The  proper  points  of  resemblance  are  the  sul- 
ptui|*ou8  ^d  with  the  oxymuriatic,  and  the  sulphuric  with  the 
jpDfm^c.  It  was  shown  that  oxymuriatic  acia  has  a  stricter 
analogy  to  sulphurous  acid  than  to  any  other  body ;  and  that  any 
deviation  Ironi  this  analogy  arises  from  the  large  proportion 
^l^ygeu  which  the  former  contains. 

id3f&^  J^elations  of  iodine,  the  analogy  of  which,  in  some 
jresp§^i^4tp  those  <of  chlorine,  has  chiefly  given  predominance  to 
4k9^^wsw  Aoc^;ime*w&.  i^gaxd  to  the  latter,  accords  perfectly 
with4liese  views.  The  nature  of  the  compounds  of  inflammable 
^^th  .^sliloiine  accord  atep  better  with  them  than  wiUi 
Ib^^  otW  doplxii^ea.   And  they  aeive  to  exnlain  a 
other,, (acts  connected  with  th^.action  of  acids  zfi^ 
Hip^inations.,  They  afford,  for  exampjie,  a  solution  of  ttta 
^j^^^^^YQ  tWi  to  the  i|iy^9ti(^klkm— that  of  the  ftOr' 
iKKtrwatet  in  the  action  of  metals  on  muiiatio  ac^d  gas.  , 
^]i^,>Murrav  eximMth^  sme  yieipr  to  the  cbnatitntionof,tiie 
l^ia^efi.  Alkalinity  is,  aa  wdl.as  acidity,  areanltof  dte  agency 
yl^WS^  i  tha^fixed  al]i^es»  the  earths,  and  niet^iic'osidefi^ 
.        wPL^^ontai]!  oxygen  a/ei  a  oommon'  e|^aiant»  fqirmiiig  A  i^er^s 
jp^/^w^ich  there  is  iio  well  defined.  Ime  of  s^paratipn.  Ammonia 
cslHnds  insulated  ^  it  contains  no  oxygen,  yet  its  alkapne  properti<^ 
energetic ;  an  anomaly  which  has  led  generally  to  lilie  hwt^ 
that  oxygen  must  exist  in  one  or  other  oi  its  coinstltaettt  piU* 
ci} >1»  s.    It  may  be  explained,  however,  on  a  very  difier^t 
j^iiiiciple.    As  hydrogen,  hke  oxygen,  commui\icates  acidity,  so 
It  may,  like  oxygen,  give  rise  to  aikalinitj\    Ammonia,  therefbre, 
liCr  a  compound,  o^^vhich  nitrogen  is  the  base,  deriving  its 
alkaline  quality  from  hyurooeu;  and  hence  stands  in  the  same 
:  relation  to  the"  other  alkalies  that  sulphuretted  hydrogen  does  to 
^  thiQ.  ^id-i.    11"  the  cliiim  of  the  newly  discovered  principle  in 
[  opiujn  to  die  rajok  of  an  alkiili  be  estabhshed,  it  may  stand  m  the 
same  relation  to  the  otlurs  that  pfU^ic  apidj  or  SOme^^'^the, 

y«gejaUe  af^ds>  do  to  the  a^  ^        ^      ;        "  ^ 
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rtli*^tiiitiiaiiiftl^*byeiy."fiiiiiili<»  MlkSimviUn  KMm 

e^ist  in         ^dMbklMi)dn#itJii^^^  jpQiMMi^ 
fiir  example,  is  <i  iKA^aiy  oomfMrand  of  |K)iaMiumy  oxyf<wiyr^w4> 
hy^ocvefi.    And  thus  the  entire  clam  wiU  exhibit  the  same  rei»%i 
tions     theckea  of  ttcids ;  some  beid^  compounds  of  abase  with 
oxyiTfii ;  ammonia  a  compound  of  a  base  with  liydroi>en  ;  ar.d 
potash,  f?(Mla,  &r.  compounds  of  abase  with  oxygen  and  hydroi^rn^ 
And  thpcp  last,  like  the  analogous  order  -.rmnno- the  ocids,  exceeciki 
the  others  in  powrr.     When  an  acid  and  alkali  unite,  th# 
hydmgeh  of  both  is  r  \|5end(  d  in  forming  water.   The  neutral, 
salff!,  therefore,  acc  i  1    •  to  these  Tiews,  will  be  either  sur^, 
co^npounds  of  two  binary  compounds,  one  of  the  radical  of  theif 
acid,  the  other  of  the  radical  of       base  with  oxygen ;  car  they  i 

ternaty  compounds  of  the  two  tlldKato  tMth  •ttsygMi.c 
kltfe^ils  thift  ttki^^mbable  opinion.  '^o  I    ,  -bar 

At  th«  %iftie'«te6ting,  £mw6ter  communicated  tt  vvqii 
interesltng^a|yer>  e($ft^ti£igof  elttMicl«  of  ietteMiNMM&  Mmm 

of  the  recent  discoveries  respecting  fht  iplimjt,  j^sd  the  pgiacfcstJfcr 
i9Vf«^d«<»f  Be^,  tilttdl  have  teeliift«de  kT€afltiift  (k  tiidJKr. 


Ml^ichittHii  iilHiilwti 

chambeil;-        <5ontihtied  kk  a  straight  tine  thtoughthci  bM6. 

the  pyramid,  ifft^  the  rock  upon  which  the  pyramid  standsi 
This  new  paRsji^,  alter  joining  what  was  ^ftHpmei'ly  called 
well,  i^  4ontinnPd  tonvard  in  a  horizontal  hne,  and  terminalet^  in- 
a  we^  ten  fe^  deep,  exactly  beneath  the  apex  of  the  pyrMid, 
asvi  at  tho  depth  of  100  feet  helbw  its  base.  Captuin  C.  hfit 
likewise  disc^v*  r(  H  un  Hpiirtnient  inmiediately  above  theKing'e 
ch<Hlnber,  and  exactly  of  the  eame  size  umI  the  BMm  fitte  wvmie* 
IllMlhbhip,  but  9tf)y  foor  feet  iti  hc^ghtw  i 

Jan,  19. — The  second  part  of  Dr.  Ute's  paper  €fn  iVlttttaUd 
Aeid  Gras  was  read.    In  this  part  the  author  showed  that  the 
asote  of  the  ammonia  has  no  com  em  in  ^e  proteolioK 't>f  l^e 
Witter;  for  ^  mrh^l^  ttto«ev  ^^oa^pelM^•to 
employed,  is^l«e«oyerab]e  in  a  ^ai9ebnaiNMi>  « ilHf > iSitmiHtMtHs 
mentally  demonstrated,  that  mt  aii*4ttattiolMc,  resollkig  ifiiMlu 
the  nmon  of  the  two  dry  «MKIilM!it  ^es,  yields  WaMr  ift 
iimihur  circmntftanM.  llo  iNutftf  oovM  %e  dbiubed^  hotiwaiv 

di  evth  by  passing  iKl  t^pottr  wotigh  igmtei  qaartiM#d«ii 

lAsemd  hf  Sr*  Ifarr&y,  oirMiyugiwg  ^Bi^moHm  hm, 
aunt  hayc  baca  the  hygrometrip  water  of  the  in^^My 
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0bmman  saj-ammoniac,  and  thsBtvMeaBed  fiiQirid^ 
gases,  attract  moisture  from  the  air  td  tie  a^uiit  oCauI  OTjUSK^i 
fksr^ent.    The  latter  preparation,  from  its  being*  m<M^e  .finely > 
oi[>aftn!nnted  than  the  other,  becoTii«>8  even  pasty,  whepl  ex(K)e«a 
for  a  day  to  the  humid  atmosphere  of  tins  country.    By  the 
cfttrtions  apphcation  of  heat,  this  bygrometrical  water  iiiuy  be 
entirely  expelled ;  when  the  salt  resumes  exactly  its  pristine 
weight  and  dr\Tiess.    Dr.  lire's  concludinu  experiment  consists 
ii  tSe  tran^^mission  of  dry  muriatic  acid  gas  over  igmted  turnings 
of  pure  iron,  when  a  portion  of  water  or  liquid  acid,  correspond-: 
ing  in  quantity  to  the  pro[)oition  of  muriate  of  iroii  formed, 
always  makes  its  appearance.     The  muriate  of  iron  seems, 
peculiar.   It  is  in  small  plates,  or  spangles,  of  a  mic;iCM30u*?  Instre, 
a&d  appears  to  contain  a  smaller  proportion  of  iron,  and  that  in 
a  Wwei*  state  ©f  oxidizement,  than  the  comnK)n  muriafced  black j 
oxade.    The  Doctor  infers,  from  the  whole  of  tbeee  re9earch«9^ 
tbtd  chlorine  is  ra^nftriatic  acid ;  and  that  the  hydro-dbloric 

ic  and  iifliu>aGidi. 
Mm  same  meeloig  it  paper  by  Dr.  Brewater  wia  nmi^  m  fti 
Itiraelar  affection  of  i&tsyei  m  ^  hinMbyiiHtB^in  oonaeque^nt^ 
tKftifciliiil  liimia  the  power  of  M«bff.'.«fe|«iil..«iihin  HKlifriMl 
dNfa^potHmiin^o^A^  thir.^ir«i^.<t»iily  fixed  upon  an^i 
ofojieeM#^bie0#^^  iMDOMt  tisible  ;  but  if  Ibf  i 

MjjiiaiiJiMiit  iijb^iiidiraotiy,  <tefc<wl>i>ly»qjt  %0mmm 

fHR#iVpipiipMaaEfrorMoi^  vg  jmfmmntKk  ^MMnoij^ip  mm. 

alK»^  along  with  theneb^ect.  ^  Thepwcedkig  ex[i|iwin>inli(t>ti>»>l»^ 

conm^oii  whatever  with  those  of  Mariottey  Pioaffd>  mi  hfi 
relative  to.  the  entrance  of  the  optic  aaire*    Ift  the  •anmf  Ihil 
investigation.  Dr.  Brewster  wa^i  led  to  a  new  theory  rf^^Cflid»ltfj|t: 

colours^  wfaieh  will  be  read  at  a  lutur©  iui^?«t4i^g»       :  .^r.^^rV  * 

■-  -     «   .1  t  

In  consequence  of  the  very  ample  account  ot  iim  proceeduigs- 
of  the  Koyai  Society  of  Edinbureh,  the  reports  from  theGtiological 
Hiid  Linnaeaa  BoaeUes  are,  oi  oMis^M^fi.fmilfQSSisA^.^if^ 

Bicmth»~v^i'  '  -'"Vj  .-»-H.t  ,r«4-:r.T.' :    'r  .r>  v-  .  y.i-^i:: 

^->/..v  .  I  .h      .  -       ')(;  :v.i(  ,-1  !..,•»./;  r.  i :  .  ri  n  u'l.'TO^ 

jKo.oTijdo  (Urw  t;;  :^;*.      . ")        a  -^T' Y^'O/s-irt-^  '.^ii>  >^aiai;"UL  v\i 
i^bwoq  yjifiup  h»t'rr'M  .Ivm""  ■  "f*         »ni  j.!i-.»-.^q  vd  »i  ■ 
YlTfsnxTot  ^eiu^'om  to  «. /f»ri  w-it  j.}";t.f  .4f.-»lni  t.,  i   iJl  ...jajV* 
^i89fi  ot  »nftjffoiiiint5-lft»  :%''*».-»qK9  ^o-  ,yjnw/(  .id  yd  bavi^jck' 
hahb  itltoahdqmi  OfiJ^lo      ¥  ordJinoi^^Y^^  ^'^'^        ^^^^  "^^'^ 
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•^^^f  '■•.-ff*'?^  -^rf  •  •  V     •»-.'    c'l'  oT   .sascf  y^flt  ffouhr 

<'.»fuai  odi  baa 

•    •  •  *    •  * 

COJIMSCTSB  WITH  SClftNCS. 

•        ^    •         i:  Lectures: ^  ^^^^ 
'  .))j[ir,  CoopBft  w31  commeiice  his       Course  'ot, 
C^mtciMtTy  early  ia  th^  present  montb^  at  liis  hous?^ 


♦«  .  II,  Graphite  fit  Scotland, 

SIR,  • 

The  discovery  of  graphite,  imbedded  in  micaceous  schistus,  at 
tStrathfarran,  near  Beauly,  Invemess-shire,  has  not,  I  believe, 
been  pubUcly  noticed.  Dr.  Davidson,  Professor  of  Natural  Philo* 
sophy  at  Aberdeen,  had  examined  the  beds  a  short  time  pre-» 
vioufily^  ixMny  arfivai  at  that  city,  in  September  last ;  he  obirgit]^^ 
BiiiiwsiiiiiiirjmuiHd  ttie  the  folkiwitig  atdmstitf  "and  gai^  laub 
iqiecinienflt 

i(.a<<  Hitffi^  ai«  three  beds  of  eomfuc^  graphite,  vai]|itig  in  thidti 
loess  from  15  ^0^18  inches  ;  they  are-  separated  bjr  intetvi^nm^ 
4ied8  of 'QMiMdlls  #i^tustus,  about  four  yards  in  <lii<^ess.  -  The 
iiedi8)idiipia%'4Hr^neie  ef^boi]t86^.-  IMsehktosetttnniea'of^o 
t^fMpiitt  tfMM&ilrdiMtian,  and  at  Uitt  same'  txiOt. 
bedsrtorgrafAdlift  appea]«1»*e>tMd^i^  tfafe  top  of  the  fiiff 

itappiMedii4si<1lli«M         boi  bare  mH^eesNMIiil^ 

(h^tbudiiomBiQKlMt  maybtt  Aeqnalily'erili^  mUM^K 
jUMplS  Atnvtlt^t^iirAkde.^  TIte  speeteens'^Ven  in^'bT  Bfe 
Dai#M;f»tiMkigh  grea%  ittftokirinlnste  tothdtotgtupliitli^^ 
AinlMidiley.jy&t  pMfeM  dl  tke  cbarac^tm  df '^''^pUt^i 
lliey.awMkxiMiiMeMt^  «iid  leaw^aa  Satinet*  a- nMl6h  pap^ 
as  me  best  specimens  from  Comberiand.  These  spedna(tai%aVii 
ihe  curved  laminar  structore  of  toany  varieties  of  mica  slate,  and 
the  surface,  which  is  weathered,  has  a  very  close  resemblance  to 
that  rock.  Internally,  the  mineral  appears  to  be  composed  of 
H^inute  laniinsB^  like  mica,  which  are,  however,  true  graphite^ '  ^ 
.The  circumstance  of  mica  slate  impressing  its  fom  tmd 
strucUire  on  the  imbedded  nnneral,  so  different  in  compositiioo^ 
u^^y  appear  at  first  extraordinary  ;  but  it  is  an  efiect  analogoab 
to  what  we  may  observe  in  other  situations.  The  great  unctum  • 
.<3B?i|y  of  the  iiorrowdale  grsphite  is,  as  I  have  reason  to  believe, 
deriv/^jfrom  that  of  a  sofib  adjacent  bed  which  accompames  k. 
The  peculiar  unctuosity  of  the  Ulverstone  iron  ore  is  derivefl 
frdtn^li^Q  ^^iiQie  c^us^;  and  numerous  instances  jnight  be  men^ 
tione^tt^b^i^  qaality  of  metaUic  ores/^^d  of  the  metals 
afaAauttdk  finm  tibiiiiBi  i  i  mr  as  i  ta  Iwi  laiBirtiifl  i  hH\  il hn  ^^^f^**^  AawMA 
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whidk  they  pass.  To  this  cause  may  probably  be  ascribed  the 
different  quahtities  of  the  CQpper  obtain^  from  the  EctOQ  miafl^ 
indlha  muiesof  Gomwtil/ ti^    latn,  Sir, 

Your 'Obedient  servant, 

III.  Third  VQimnei^  ikt.Mcnmn^f  the  Socutjf  of  ArcueiL  . 

In  cojmquence'  of  the  cofiyof  tids  wori^  ftmn  irhicbtibo 
^^f^tOc^  tlieir  Ust  c^to  contents,  being  ftccideatdK  imprfect, 


jMjpbnMMtte  last  aftide,  which  is  a  notice  by  M.  Berthollefr 
OD  ibe  decompo8iti<9i  of  the  oivmuEiatto  acid.  It  oonsistt  <rf  s . 
diort  paper,  m  which  ihis  ceiebncted  chemkt  raionnees  hin 

former  hypothesis  respecting  Ae  Composition  of  this  acid,  as 
consisting  of  muriatic  acid  and  oxygen,  and"  adopts  that  of  its 
being  a"  simple  substance,  which  forms  muriatic  acid  by  being 
anitfed  to  hydrogen.  <    - *•  »  f^'*  tri^**  .^uai**?^*** 

•^'^  •  '        IV.  Civil  Engineers.'  '  ' 

n»«^y  baqn  instituted  in  London  by  aomB 
||§BJ®^.mei^,§>Uoydpg  the  jpiofe«9i|»a  ot  <»nl  nngmnffi^^far  iktk 
purpose  of  mutual  communication  on  the  many  imporlnl  ^^^'^ 
iflpj^^^t^Yy.or  mora,  yegy tctoj  iQoqpiect#d^wi»  Am  pgoftwifmat 
i^ts.,,tl%e  prmcipku  of.  thw  aswililiOatia  t^  diiiiiioa  ef 
ul  If^it^edge  ^loag  all  themUQibm ;  Oftl|dlidlLiie»(Motdii^ 
.S'k^^^f^>F^^<^:^to  practical  epc^  ani]la4wdi.fftMdwM^ 
'j^emsiif^  haye  especially  ditieati^ihM  liitNrfiQtt  Ib 

gE(Q  '^^e^  which  porticutfurly  concem  tbe.oiyil.enginter<^  et * 
^he  ffiij^if tifi^;  ye  held  once  a. week,  during  tbe  vintfiir  season ; 
Lsuaes^  qooun^ces  with  the  reading  of  ^  origuilJ  essay,  to 
^l^ch  succeeds  the  discussion  of  a  topic  previously  agreed 
lygpu  jat  a  former  meeting  :  information  relative  to  projects, 
^Tj^i\tions,  public  works  in  progress,  6lc.  closes  the  sitting.  A 
Spc^l^r  so  constituted,  and  sustained  with  spirit,  cannot  but 
prove  o^gi^^^^  a(ivaatagej..i>Qtl^  to  the  iadividqiU .members,  and 

j9iSfr8d9i#^>^ ^ap-       ■  '       '  '  .  » 

bar  y,.  '  Y-  Astronomy,  . 

MuBittlte  4mmi  ^qpposnited,,*ty  the  institute  of  Franeey  tb 
iBite  tfajs  coimiryv  in  order*  tajunte  Mrith  the  ^^tleoten  Wh^ 
cojitef»d^  TrigpnoflBefcricel  iSurtey  of Om^t  Btilate,  hi  liud^iH^ 
huilironflnical  and  other  observations,  it  or  nesir  thef  northern 
mimmi%r  of  the  Britiih-  islte;  Dr.  Olinthits  Gregb^,  df '  Ite 
m^ffUim$a^  apwctted  wkh-Hveni  ibrliie:  Mmh 

piinwieefioit^  :/r  »    .     ».:*ij>iH  i  .L'.-     •     .     v  *^ 
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colonel  Madge  w&s  obligied^  by  ill  health,  to  I'ddd^fiipb  tb^itfv^ 
t^ier  prose Gution  of  the  sumiii«r's  operations,  anil  letan  td 
Enc^Umd.    But  Dr.  Gregoiy,  Capt.  Colby,  aild  Capt.-  Mudge^- 
accoinpanied  M.  Biot  to  the  Zetland  Islos,  for  the  purpose rf^j 
diatributi^  among  them,  and  carrying  through,  th^  ffi^^tfif^ 
ejn^eriments.   The  station  chosen  by  these  gentlemen  in  coa-* 
ceft>  for  their  <^onuiK>n  operations^      Baka,  a  sdnaU^iMiMldy  in 
MAhfMtMt       45'.   But  aa  .this  had  n^j^rma^t 

'  rcsidei9^  v^ffun  it,  M.  Biot  removed  to  thli  wif^il^urin^  islfMrt 
"^^^i^^'iho  Qt|laiiied  comlbrtable  accosamodatiM^^illi 
hifM^i  m4*  a  €<q|?aiufl^  buiiding  in  ^hich  to  fy^  fm^^:!Bmimifh 

app^uratua. .         AeUSat%  tliifig^t)eiMi^ll||l«!l> 
aaauKed  by  CaDtain  MxOm^^  lOMjjla  fxxpwm^  indi^i^aitfiillWiAi 
ipalpffovn  to  t^oae  wUck  had  bMi  ia*de  at  Lailh  ^  S^^^ 
taiftlJolby^  enlpldyed  diettaAvea^  waia^<M 

lomer,  principally,  m  carrying  through  a-mnaaaiv  mmiW 

'  obaan»tton»  >tridi  die  ;Eemtfa  aeelecv  Aft  ^  detmnkwIiQik  idC/ 
the  latitude ;  the  latter,  principally,  in  observations  ^urilAi  teii 
^nsit  infttrunient,  to  deteftntn^  "  the  rate  "  bf  Pennirt^^tbtf s 
tttronomical  clock.    Other  operations,  of  a  subordinate  i^fittd^.^ 
need  not  be  alluded  to  in  this  account.   '  '     '      ^'  —  -^t.hq  lu 
-r.©r.  Gregory  afterwards  made  observations  tt  Marisehitfi  >Gol«i; 
fege,'  Aberdeen,  to  determine  the  rate  of  PenningtonV  dldobrr 
there;  and  on  tr3ring  the  dock  at  Woolwich  ConuHon,  ai^r  itti 
return  from  the  norths  he  found  that  its  rate  was  precisely  then 
ftame  as  it  was.  last  April,  before  it  was  taken  out  on  thei  eaqid* 
dition.  ^  ' 

M.  Biot  and.  M.  Ai*ago  have  also,  it  is  understood,  made^r 
jointly,  some  pendulum  experiments  at  the  Royal  Observatory^' • 
Greenwich  ;  and  it  is  expected  that  th^  aevei^  individnab  miLi 
repeat  the  experiments  and  observatkms,  m  more  southerly  ata«> 
tfoas,  during  the  sumtni^f  of  1818.  v 
. '  Kdiie  of  tn^  results  d^re  yet  ntxbhshed ;  nor  does  it  seem  ^o-^ 
^^ef  pi^er  that  theysWld  be,  till  the  proposed  series  of 
operations  is  terminated.    But  it  is  hoped  that  the  deductiotti ' 
which  the  whole  will  furnish  will  be  highly  usefhl,  inreference 
to  the  mal  length  df^e  ietiHlda' ]M«dMb^  of 
gravity  m.diffis^ent  latilffdeSy.  appnosriiy  ajif.  ftgmff ^Aftg 

.^llMd  foAi^riar  M^iliiifl'  t>f'th^4)taC'«^d!^flt4'it'' 
taken  from  the  Tyne  Mercury,  Dec.  23,:  .-arfJo  moi^ 

m  the  Tkin  .pit  at  Rainton  ciwiety,  near  to  Houghton-le* 
.SpfiK.  ''  mn^iiimib^r  tifiivet  !^^  I^GTni^^, 
afll6^ln4xi^/'^  Th^etplosion  took  place  at  thriee  o'clock  in  tiie^ 
mofBing,  before  the  he\Vers  had  descended  the  pit ;  aiid  from  " 
^  ciccumstao^eiubQUt      lives  have  been  pveseiYed*  Evaiy 


Digitized  by  Google 


eAft^  4mgmili:e  to  f endeif  «8si84nee  to  those  m  tte  mlne,^' 
aftit  tflPti^^'Ift  add  tbf^  two  of  the  above  n&ito  feB  k  Biicrific6* 
tfl^md^  h^iiane^  ^dMtchM;  Mving  been  enfibbaied  hf 
M^<y§jrt»ij  ^d'^ei#ere  attd  tguits  were  extmiidy^ftolive^  ttftdf 
hUNMlH^  Aitrodf  tti'^iiui^'ftrte.''  A  4&oiMBbeild^ft  nAtt^'Htetted*^ 
th^^tr«a9^!A!t«r  fiftk^  ffouiid  dmt  thoufl^ 

Dk  Qttlu^ii  iiribtv  lUiitpft  hxfe  been  genemllT  employed  in  &e 
cmMed^^lMAj  t:  Am  YaBtte  Tettijieat,  H  so  Mppened  tkat^ 
pMdrtf  iKMCoAtr'ttai  Ate  ireni  thaliK^aa^ty- 
Mjp^lid'^per  bei»i  iwed  m  it/  AO  the  dead  bodies'iMi^  got 
oW%]f'  Stoiday ;  W  were  bwried  at  Houghton,  and  fonr  at 
Ohe^r^  'on  Saturday  evenino- ;  and  the  remaining  nine  were 
interred  at  the  hrmbT  place  on  Sunday.""'  ' 

1*/:  •  • ...  Wf,*Or^  fii^effi  Ma^i^nmetl^     Surf^.  ^ .  f . 

'-«We*afe  reqveeted  to  insert  in  the  Jbunals  the  foUowin^^  noliiMy ' 
which  itppeared  in  the  laiit  number  of  the  Jounial  of  ^ience  and 
the  Arts :       •  '  •        '   '*  * 

Wetmderstand  that  Dr.  Brewster  has  lately  completed  a  series 
of  experiments  on  the  action  ofthe  surfaces  of  crfatallized  bodies 
in  the  polarisation  of  hght ;  and  that  he  has  determined  the  laws 
accordhig  to  which  the  forces  emanating  from  the  surface  are 
modified  by  the  polarising  forces  which  emanate  from  the  axes 
of  cryatels.  As  it  had  always  been  taken  for  granted,  in  conse- 
quence  of  some  incorrect  experiments  by  Mahis,  that  these  last 
farces  had  no  influence  whatever  upon  the  lirit,  the  results 
obtained  by  Dr.  Brewster  must  be  considered  as  very  interesting 
and  inaportant,  particularly  as  they  lead  to  new  views  respecting 
the  ortoary  attraction  of  repulsive  forces,  by  whi^  tbe  ' 
]iieDa#vMaotioiiand  reflection  are  producea.   1      .  i  '  ^ 

'I  I  til  1  it  \  m  ill  tmsmasfi^ 


»i  J.I  jiii-'i? 


'to  £(Hik*     Mnd^         4Ae,.Frm*  .  i :  *  •  • 

3urry ,  with  Portioiis  e(  the  adjaoeal  Ooobtaet  ef Witti  Mid  H$mftllsSr^  • 

Mr.  Mawd  is  about  to  publ»h  Familiar  Lessons  in  Mineralogy',  in 
which  will  he,.q¥fb9ined  Ihe  >Ulhodl  .oC  iligfawgniibM^  Mii^ral 
from  another*  i  '  .  • 

Dr.  Armstrong*^  Practical  Illustrations  of  Scarlet  Fever,  Measlev 
Pohnionary  Consumption,  and  of  Chronic  Nervous  Diseasei^  i|  ^ 
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ymetical^  and  Meteorologies  Obs^^rtJtUions^ 

By  CoL  Beaufoy^ 
»  _         ■  .1 

Bvsh^  Heath f  fmr  Stammm. 

lAiHtii4e  5lo  37'      North.   Longitude  ireat  in  time  1'  20*7'  .  * 


Astrqw^mkal  Observation* 
of  y  Viriinii,  Dbc.  90»  14^  51'  1^'  M.  fintat  Buibf jr«' 


..1.    '  Magnet ical  Obso-vations,  1817.- —  FiirMirto»  1^ 
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A  dense  fog,  accompanied  with  rain,  prevented  the  obaemr^* 
timMit  noon  on  the  13th  and  the  following  day« 
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Even  
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Noon  
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t   \i«»rn....  ^ 
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Ev«ih, ...  — 
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80 
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84 
67 
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$W 
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SW  by  W 

09W 

ssw 
ssw 
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Wby  S 

>V  by  S 


Feet. 


Ski.  rain 

Sm.  rain 

Cloudy 
Showery 
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Very  fine 
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Sm.  rain 
Verjiftiie 


Cluudj 
Finc> 

Showery 
Stn.  Mln 

Cloudy 

Fine  • 
«  4^:1 

Very  fine 

Very  fine 

Very  fine 
Very  fine 


Very  fins 

Hain 
Showcfy 

dear 
Very  fine 


52* 
55 

46 

47 

33 
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38 

40 

34 

44 
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MootH.  Tine. 
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Sm.  rain 
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Vfify  fine 
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^  -  Uieair 

Very  fine 


} 
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G 
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as 

3T 
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3J 


',!flie  quantity  ot*  rain  thiit  fell  between  noon,  Dec.  2,  iind  noon, 
J^.  was  2**2{>7  inches.  Tlie  quantity  that  fell  during  the 
sinie  periqd  ll^it-rooy^'  of  my  q^sci  v^ory,  which  is  flat,  covewd 
with  j|ea40«nd  eontaiiK  Q.b^  supei^i^l  feet,  w^s  2*380 j^vi^es : 
diis  near  ^g^ement  of  quantity  implies  that  the  usu^t^onica^ 


■  i 


i'Ul.i^ilttn  <  rau,v^.oun     ....... ..j^^^^j.^.j'^j^^  \\    25  >W^T 
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Article  XIX» 
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METEOROLOGICAL  TABLE:  .  ' 


lC!ib  Mo. 
jjpec. 


Wind. 


Barometer. 


Max.  Min. 


tt 
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2 
3 
4 
5 
D 

7 
8 
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N  W 
N  E 
E 
S 

N  W 
S  W 
Var. 
N  W 
lOtN  E 
Var. 
>  E 


29*43 


Med. 


29-410 


.29-43  ^ 
29*86  29*40  29*6'30 
29-87  2971 '29*790 
29'87  29'37 
2938:59-37 
29-37'28  5'l 
29*07  28-54 
29*22529*07 
29-5l|29*22 


9di 


n 
12 

13 
14 
15 
16 

17 
18 

19 

20 

21 

22 
23 
24 
25 
26 
27 
28 
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S 
S 
S 
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E 
E 
W 
W 

w 
s  w 

Var. 
N  E 
N  E 

N 
S  E 
N  E 
N  E 
Var. 
S  W 
N  W 
S  W 
Var. 
N  E 


29*51 

29*^1 
2948 


29-34129*455 
29-57  29  6'85 


29-67 
29*67 
29-61 
29-57 
29*80 

29*53|29*30 
29'53|28-88 
28*88l2874 
29*30|28-88 
29*56|29-50 
29*50  29*44 
29*53|  29*46 
29-65  29-48 

29-  90, 29-65 
3006|2990 
3008,29-80 
29'62]29-45 
30*10|29'62 

30-  10  29-97 
30*0029'93 
3001  30  00 


29*620 
29*375 
28*990 
28*805 
29*14.5 
29*365 
29*590 
29*640 
29*545 


29-415 
29*205 
28*810 
29*090 
29*530 
29-470 

29-  495 
29*565 
29*775 
29*980 

29940 
29535 
29360 
30035 
29965 

30-  005 


30  08'28*54]29-508 


T       ■»              I  »t»  — 

Thermometer. 

HvBT.  at 

Mill. 

Med. 

9  a.  m. 

Rain. 
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00  0 

71 

2 

C 

78 

5 

42 

29 

83 

47 
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00 

69 

27 

A  1 
41 
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ZC$ 
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92 
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30 
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0 1 
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73 
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lo 
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37 

23 

83 
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85 
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98 

24 

43 
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97 

72 
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OJ 

48 

35 
34 
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74^ 
65 
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46 

39 

42'5 

15 

40 

27 

33*5 

33 

28 

30*5 

33 

29 

31*0 

74 

32 

20 

26-0 

65 

c 

32 

24 

28*0 

80 

33 

22 

27*5 

78 

36 

22 

29^0 

77 

10 

37 

32 

34-5 

92 

5 

38 

21 

29-5 

72 

33 

23 

28-0 

65 

40 

22 

31*0 

' • ' 

111 

35 

21 

28-0 

c 

48 

18 

32*()'( 

J  78 

3-68 

'  Th^^  clfs^^ons  in  cnch  line  of  the  table  apply  to  a  period  of  twcttty.four 
hours,  l>cginnfif|  &\  9  A.  M.  on  the  day  indicated  rti  the  flrtt  colAmn.  A  dash 
dcuotes,  tiiat  the  result  is  iocloded  in  the  next  foUowiog  obiervutiuu. 


S^lfth  MmK^  Bone  mio,  *.m.  8.  Baar  fmt:  Otorilfwftwg 
quickly  overcaii  s  mmm  tttMeo  ^bawMi  fvtlimed :  ^creaiog  NImMf  ite 
to  HE  Willi  force.  4.  Hoar  flMtt  fine,  with  Cbritfroliit  .*  niity^  ^.  a.  i 
aifht.  5.  Very  dottdy,  a.  out  a  gale  intbeaigbt,  Mlowcd  by  nta.  C 
cart,  a. m. :  fiaeaai  caln  aild-iaj  i  (HrttmrnHklmh '  T.  Hear f^i  i 
with  a  iloraiy  ajipeaiaaoe,  a.  au  t  fiae,  p.n.':  rata,  with  a  gale  af  wiad,  la  tbe 
iiIgM-  ^  GIrrMfralatat  Mm-fiie^  the  wind  gaae  dowas  wet  at  iatmalis  JHrntit 
Mdi  wiad  again  at  aigfit*  9.  Oondy,  a.  m. :  aMt  nooa  Gtirracfr'ala*,  aad  after 
it  CIrrf  ia  devated  ban  •tfetcUag  N  aad  8,  coloarvd  ted  at  saa-iet :  itaili|Mf  witli 
mH  neteon.  10.  Saowing  by  aioe,  n. :  at  eleven  ibegroaad  wai  white,  wIM 
ilflcaied:  clear  aig^t.  11.  Theiva  emerj^ed  from  CHrroatrati:  ratber  misty  airr 
tbe  wind  gentle  at  SW,  a.m.  bat  easterly  iu  tbeni|^t.  IS,  a.m.  Vane  at  SW  ; 
calm :  much  rime,  with  a  misty  air  till  ereaiagii  a  thaw  in  tbe  night.  -Id. 
■core  by  Cirro$tratuSf  a.  m. :  the  hygrometer  proceeding  towards  moitlfire :  raSWg 
gentle  in  the  day  s  heavier,  with  wind,  in  tbe  nif^t.  14. i^irrottraiMa  prerailrd  in  a 
uniform  dote  caaapy  about  the  height  of  the  neigbboaring  hills,  on  witich  I  faaad 
it  misty  in  coafcqaeace,  while  small  rain  fell  belew  :  early  in  the  ni(^  came  on 
wind,  with  alMwen.   A  perfect,  but  colourlcw  ftow,  was  observed  abuvt 

ten,  p.  m.  and  reported  to  me  by  a  gentleman  whom  I  accidentally  met  with  ml 
Btanfard  Hill  in  the  morning.  15.  Hoar  frost;  the  aan  emerged  from  a  low  Cirr^* 
Mratus:  very  wet,  p.m.  and  night.  16.  Wet,  a. n. :  in  the  night  a  heavy  gale, 
ceasing  about  three.  17.  Fair,  a,  m.  t  nbscure  afterward*?  by  Cirr0sirtttu3:  in  tbe 
night  a  most  violeot  westerly  gule,  increawiog  and  decreasing  in  force  by  slow  in- 
tervals, with  mucfi  rain.  18,  Wiudy  :  bright  moonlight.  19.  Wet,  p.  m.  SO, 
•winfi  got  to  NE,  a  frcsb  breeze,  but  at  night  the  clauds  catae  from  N  W.  There 
was  a  manifest  mutual  attraction  between  the  low  clouds  and  the  smoke  of  London, 
21.  Fair;  the  clouds  tending  to  CumulvstrcUus.  22.  A  very  sliglit  sprinklrng  of 
snow,  crystallized  in  stars.  25.  The  same,  in  grains  as  fine  as  basket  «alt. 
26.  Orang©-COlour«l  suo-tise,  with  red  Cirri:  hoar  frost:  a  lunar  corooa  last 
Aight,  Kiirroanded  by  a  prismatic  halo.  27.  Afler  fine  dry  frost  for  some  days,  a 
thaw  early  this  morning,  with  rain  :  in  the  night  a  gale,  with  showers,  after  which 
a  ground  frost.  28.  A  little  snow  at  mid-day:  the  temp.  19°  on  the  ground  at 
night.  30.  Wet,  p.  m.  SI.  A  frozen  mist  came  on  at  eight,  a.  m.  from  the  south- 
ward I  and  after  a  clearer  interval  there  was  again  a  very  thick  fog  iu  the  evenuif  * 


* 


RESUtT$.  ^  * 

Winds  Variable.  '.  ■ 

:  Greatfst  beigiit  S0*08  iochei| 

»  .  Least  ,  28'54  inches; 

Mean  of  the  period  ^ ...  29-50Biachce« 

ThqnaiMtteter  s  Greatest  beigbt  ••«««;.«.^..  4S^     '  ; 

Least   180 

Mean  of  the  period   •  8j^f» 

"Mean  of  the  hygrometer  7^® 

Rain   ,  3'68  inchci* 

^    SvajpocatUMi  0»tt 


'MmiUM^  Fint  MiuUA^  10,  1818.  Lu  HOWARD. 
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*  Biographical  Notice  of  M,  Duhamel,  .  . 


and  odier  records  of  Aench  scieificey  daring  the 
'ottitiayi'tlie  nttne  of  Duhamel  very  frequently  occurs ; 
4M)'tlioi6  ^o  Aave  not  particularly  inquired  into  the  subject 
VUfMd  itatuiladly  attribute  the  various  menioirs  and  observations^ 
tb't^ic'h  tbh  name  is  attached,  to  one  and  the  same  person. 

fefelebrity,  however,  of  the  name  of  Duhamel,  has  been 
acquired  by  the  meritorious  labours  of  three  individuals ;  namely, 
M.  Duhamel  de  Mongeau,  who  particularly  devoted  himself  to 
the  study  of  botany  and  vegetable  physiology,  and  to  the  im- 
provement of  French  agriculture  ;  the  subject  of  the  present 
article;  and  his  son,  the  only  one  of  the  three  who  now  survives, 
and  who  occupies  the  post  of  Inspector  General  of  Mines  in  hi« 
native  country. 

Jean-Pierre-Frangois  Guillot  Duhamel  was  bom  at  Nicorps, 
near  Coutances,  in  the  year  1730.  After  acquiring  the  usual 
elements  of  literature  and  of  science,  he  was  admitted,  in  his 
22d  year,  elhe  desponU  et  chaussies,  or,  in  oth^wo.r^,  com- 
bienced  his  studies  as  a  civil  engineer. 

About  this  time  the  French  government,  sensible  of  the  igno-  ^ 
rant  anj[  unthrifty  manner  in  which  the  mines  of  that  country 
were  wrought,  and  the  metallur^cal  establishments  immediately 
dejpendant  on  .^em  were  canoed  cm,  resdt^d  to  make  great 
efiorts  to  reform  and  improve  these  veiy  importsntrteanches  of 

pabBc  ini^Balcsr*  '      '  ' 

In  order  to  obtain  the  information  nquirad  forflie  *dae*execu* 
tionofthis  very  important  measure,  it  was  resolved  to  send  a 

Vo'i'.  Xl.  NMII.  L     '  ■ 
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deputation  to  Ihe  mimiig  (Jistricts  of  Germany,  Sweden,  aad 
England.  The  merit  of  young  Duliamel  had  atln^pted  the  notice 
of  Ma  d^.  Tmdaiae,  Oontcoller  Qcmf^rad,  who,  acccfrdqig^,  ia 
^(jffnaUAhim  to  viml  tke  aiinteg  eBt^Ushment^  oCFwice, 
aadtwO'.yeaDi  after  momted  him  ^th  M.Jiiib  in  the  important 
and.  delicate  comniimon  above-meofioaed*  the  coijk^  of 
ilmie  jmm  the  aeal  and  indefetigable  aiding  of  the  t^ro.  adap^ 
eiatBs  had  carried  them  through  we  miniiu^  <uatiicts  of  Saxoay, 
AuBtm,  BjE>hemia,  Hungary,  the  Tyrol,  Cariptbi^  aniS^rfia; 
they  then  retuhied  home,  bringing  with  them  aya^  treaaure  of 
useful  and  interesting  obserrations,  particularly  with  regard  to 
the  manufacture  of  iron  and  of  steel.  These  were  immediately 
applied  to  practice,  and  thus  gave  the  first  impulse  to  the  great 
exertions  which  have  since  been  made  by  France  in  order  to 
perfect  the  quality  of  the  most  iniriiisicully  valuable,  aodl^o^t 
extensively  useful,  of  all  the  mineral  productions. 

M.  Duliamel  appears  not  to  have  accompanied  M.  Jars  in  his 
subsequent  journies  to  England  and  to  the  north  of  Eui  ope,  but  to 
have  been  employed  for  some  years  in  reducing  to  practice  the 
iulbrmation  which  he  had  collected  The  iron  works  at  RufFec 
were  founded,  or  at  least  rendered  productive,  under  his  super;^ 
intendance :  the  fii-st  good  cemented  steel  of  French  manuiac- 
^e  was  made  here,  the  annual  quantity  of  which,  even  i;i  1767^^ 
tediilMMiy  A0)p««Krted  to  about  JOOO  quiutak.  Uayix^,  by  )us 
liegulmona  and  personal  sunerintendance  plaiced  this  ^np6itfi(i{l| 
^fai\jlWwgi^t  beyond  ^  ri&k  o(  ordinary  caQualtie^,  fVLi 
iiely  JWliitfftf^ilb^.lB^agep^t  of  other  mining  advei 
and  thus  communicated  to  a  perpetually  enlargif\g  circ, 
information  gfinei  by  hhn.jai.  meign  countiieai  n^oi^u^  ^ 
adapted^ iby  hip  oimtiWAOW<Qa  and  ^ood  aeoae;  to  tt^^ 


In  1781  hoifw  nownntcid  Insj^tor.  General,  of  Minj^s|[|.j^ 
the  periodioil  jouini^  made  by  him  in  the  porfonnance  ot 
duty,  aflfoijkdrhiia  increasi^  opportunities:  both  of  acqm^g 
knowledge!  and  of  putting  it  into  practice.  Shortly  after,  he 
Waa  appoinl^  Professor  of  Mining  and  of  Metallurgy  m  the  , 
Ecale  liQ^al  des  Mines,  a  tnist  for  which  he  was,  oeriiaps,  the 
best  quahfied  of  any  mem  in  France.  He  retained  this  situation 
for  12  years,  in  the  course  of  which  almost  all  tliose  able  men 
who  now  adorn  and  dignify  the.CMrps^A^i  Mhif§,W^i¥^^^h^ 
instructions.  •       bo  - 

He  pubhshed  a  treatise  on  subterranean  geometry  in  1787, 
and  drew  up  for  the  Encyclopedic  Methodique  the  whole  of  the 
articles  r^*lative  to  practical  mining.  He  was  elected  a  member 
of  the  Academy  of  Sciences,  and  communicated  to,t^^^amed 
body  several  memoirs,  which  are  inserted  in  the^|Kear^,pjr,0|eif 
Transactions. 

In  his  59th  year  the  French  Revolution  broke  out ;  but.  th# 
various  chieft  and  parties^  under  whose  brief  and  iron  sway  the 
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at  th6  political  chaoi  utanged  or  mMct  to 
^  irere  aM  tMf  MAMlto  lif  IheiMqt  and 
to'^ArliimiiiuclimoieaitatioK.  He aceordipgl v 
t  'ii^^^qf  of  the  fii^t  o)M4  of  the  Niitioaal 

bcjdlU&ili^ii^  m  dle^BunF^'of  tm^  mtning  dietfictB,  bout  m 
K^infee  ^d^'h  th^  ahaeted  provinces  of  Genoauyi  and  contri* 
t^^tcty  trsefiil  naperft  to  tite  Journal  des  Mkies.  In  1801  ha 
publreKcd  a  Frencn  and  German  dictionary  of  the  technical 
terms  employed  by  the  miners  of  each  country.  The  approach- 
ing feebleness  of  age,  though  it  restrained  his  personal  activity, 
had  no  effect  on  his  zeal  and  on  his  interest  in  the  improvement 
of  tliat,  art  to  which  he  had  devoted  his  youthful  enthusiasm,  hia 
maiily  energy,  and  his  mature  ^xptrience.  With  a  temper 
remarkably  calm  and  placid,  added  to  his  otlier  qualifications, 
he  engaged  at  first  sight,  and  ever  after  retained  the  fond  attacii- 
ment  of  his  pupife ;  •  as  his  years  advanced,  the  ir>]K  llation  of 
"  Patriarch  of  the  Miners  "  evinced  the  general  respect  m  which 
he  continued  to  be  held.  A  short  illness,  unaccompanied  by 
suifenng,  tenn mated  his  hf(^  at  Park  on  Feb.  20,  1816^- in* iM 
Ifc^th  year  of  his  ai:  '  . 

Hie  most  important  of  his  contributions  to  the  Academie  de$ 
Sciences  are  tlie  following:  a  memoir  on  the  redu^on  of  iro# 
ores,  published  in  1777,  and  another  on  the  same  fmbjoi^l  iMt 
1786.  in  these  liie  infofn)atio|i  fyhich  he  hi^ct  Oieiriocb^ly  acw' 
j|Mred  in  Boheqiift  and  St^a  is  akilAilly  ada  successfotty' 
^^iied,  with  certdn  ii|odifieati<H«i9  to  thetreatmaoft  of  thfa  iroa 
of  France. 

^  The  Art  of  Liquadon,  published  in  1788.  Thia  tjteatise  is  tbo^ 
|ifNiribin|!Aete  aeccrant  extaitit  of  the  m^tluMl  of  sop^fing  g^v^r 
from  copjHer.  by  means  of  lead.  In  thia  pioe«aa^  too  lettd,  t«ib«ig 
melted  widk  m  copper,  takat  iSrom  it  iht  gmrttorpstrt'df  'lhe 
ifl^/'^ftdfis^QtiaBy  separated  frorii  tlye'copper  by  exposing* th^ 
ffi&tiii§%  ^temperatute  acAci^  fot  the  tUsipn  bf  tfiei«M;4»it 
d6^  dP%e  copper.  A  aauMitade  of  tamM  I^rtfal|ia0»'^xMtf^ 
si|jltibi6bM>  W^^^^^  that  tiiis  prbeels  iftay  be^cariitoft  talia  A» 
greatest;  icdrin^ge and  thes^  are  fidly  exflakied  h  th|^  mei^oir 
^difdf^*  lti»  true  that  thk  meChoid  li  AOW"  beqlMdiigt'ObiO- 
even  in  those  German  estahhshmenta- wher^  itim  carried 
great  extent  and  wth  unrivalled  skill,  having  been  super- 
seded by  the  process  of  anialgamalion ;  and,  therefore,  M. 
Ouhamels  memoir  in  now  chiefly  valuable  as  a  historical  docu^ 

'  111  the  Jotimal  des  Mines  his  most  useful  meuioas  are,  on  the 
best  methods  of  supporting  shafts  and  galleries  by  timbering 
and  walhng;  on  the  cupellation,  or  rather  the  retining  of  silver ; 
and  on  the  separation  of  4ie  earthy  ^rom  the  metallic  part^  ot 
ores  previous  to  l^on* 

'  l2 
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AinnJAL  RESULTS. 


BAEOMETBB. 


Inches. 

Higlic«t  obtervation,  March  31,  Wind  W   30-74  ' 

Lowfist  ditto,  Oop.  8,  Wind  WJ^.W  ;  28-68 

Reoige  of  the  meccuiy   ••••  2*06 

M^an  annual  ^barometrical  pressure  30*008' 

ChWateat  range  of  the  mercury,  in  January  J  • .  •  •    I  *80 

leiist  range  of  ditto,  in  ApiiL  f..**....*.......   <K78  - 

If  ean  annual  range  of  ditto  •   .1*204 

Spni^B  described    ditto  ,  75*55^ 

westest  fBiiatioQ  m  24  honrs,  in  Jann^Eoy v. ;  l»  0*96  ' 

teiast  ditto  in  24bour8,  in  May  0*88  ^ 

Total  number  of  changes  in  ibe  yeai*  i  *  278 

aix'S  THERllfOMBTBIt. 


Greatest  observation,  June  22  and  23.  WindN,  audS..W*  , 
Least  ditto,  January  1 1,  ditto.   Wind  N.W.  , .  21 
Range  of  the  mercury  in  the  thenuometer  ..«••••••«•  67 

Mean, animal  temperature  of  the  atmosphere        ^     •  50*54^ . 

Mean  dito  of  ditto  at  8  A.M  49*432 

Mean  ditto  of  ditto  at  2  P.M. .  •  •  •  • . » .  t  •  •  •  •  67-76a 

Mean  dittoo^ditto  at8 P.M.«..^.,«.....^. ..^.^ .48*89fi 

Qrea^st  range,  in  Jnne»        a.*^  j45, 

L^ast  range,  in  Febmaiy]  •  •  t  •  .•••{•••  ^  ..ij .  ,}2li, . 

Mesffi-^anmial xange.   i*^.*.*'^:.  33 

fiilei^tiwatiQaki 24 hours  .o..*.  29^ 

WINDS^ 

Days. 

From  North  to  Ea^t  ;  67 

From  East  to  South  .«••..•  '«••'••••••••'•••••,«'  64 

From  South  to  West  . ,  i  .\ .'.         .  134 

FjTOi^ "West to  North  110 


ZL  WBATHER. 

♦ 

Days, 

A  tranepai  ent  atmosphere   50 

Sundbine,  with  yarious  modifications  of  cloud,  .vj  •  147 

An  overctet  sky,  foggy,  8cc.  without  iain«    50 

Sai^ MS,  snow,  and  sieet.   118 


*  A  tremeodoM  storm  of  wind,  raiu,  sleet,  haiUlooes  (some  of  them  ^  inch  im 
diameter  witb  icy  nuctei)^  ligbtniog,  and  tbuodcr,  for  several  degrees  in  a  S»W* 

SiffctloB,  put  ft  pertod  to  this  mm  •f  bent,  at  four  P,M,  os  Jmt  SS«  * 
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^Greatest  quantity,  in  Aii^st  4-67 

None  in  April  (see  the  state  of  the  "W  inds.)   ^  > 

Total  quantity  that  fell  here  in  the  year   •  30*57 

N.  B.  The  barometer  is  hung  in  the  Observatory,  ^ibout  30' 
feet  above  thp  level  of  the  sea  ;  and  the  thermometer  is  placed 
in  a  northern  aspect,  out  of  the  rays  of  the  sun,  10  feet  above 
the  garden  ground.  The  pluviameter  stands  cleai'  of  all  obstruc- 
tions on  the  top  of  the  Observatory,  22  feet  above  the  garden 
ground  ;  and  the  evaporation  vessel,  near  the  same  place,  is 
exposed  to  the  sun  and  wind  in  dry  weather.  For  brevity's  sake, 
the  four  cardinal  points  only  iire  put  dbWh  ib  the  table,  to  show 
Ai6  nldhibfer  ttff'days  the  WiliAi  hw¥(&  bbim  fi[CMft  qtfUvMf  111 
each  ihonftk:  -         .  ,  ^r.w,  .> 

Wfth^l-egard  to  the  diffeteftc»  id  the  state  <rf  vt^e  .IMJt W 
between  1816  and  1817  ;  thi^year  we  find  that  lll^t{Uai|tii|f  # 
Mil  is  tw^inoheftlMt  tkftQ  tiiat  of  the  t)receding^  Mddift  IfiflgH 
'e^ftjpiortLtitm  11-^  iadm  more*-  (tbr 
U^ek  tte  tvro yMs^  fate  is^adb  tf^ttA 
4ynf>it-MS0Bit%e  ftChnftteil'thftt  the  udditioiiial 
fion,  >6¥Utih'h  %^fljl^  won' MUi^'iM  IDiipa#« 

MtxMc^ofi  of  solar -inftiMliee. that  perhi^  fr<lNBa  .tlie  spoMi 
fHiAeHniBi  ^tbo  ^vitioA  in  bf6  titmoei^ere,  vrluch  ifel^  tvery 
4i^ere<ti9  iA-  thfe  sprfng  and  summer  months,  and  m  ^oolt 
instances  prodigious,  a«  ascertained  by  our  own  observations. 
Hie  number  of  rainy  days  is  also  less  this  year  than  the  preced- 
ingy  by  15  ;  but  the  number  of  brilliant  aiod^  ^loudle^  .4a^^ 
©early  on  a  par.  * 

The  annual  mean  state  of  the  barometer  is  '171,  or  nearly 
^^^-ths  of  an  inch  higher;  and  the  annual  mean  height  of  the 
thennometer  between  2®  and  3^  more  :  these  favourable  indiGSr 
4ions  further  corroborate  the  ungenial  weather  of  that  year. l 

'The  annual  mean  barometrical  pressure  from  three  observatiotai 
each  day  is  as  follows:  at  eight  o'clock  A.M.  30'()O2  inches:; 
i^t  two  P.M.  30  005  inches ;  and  at  eight  in  the  eveniag,  SO'Ol^ 
inches.  Thus,  from  eight  in  the  looming  till  eight  in  the  Even- 
ing, a  small  rise  i)f  me  merertf^  ha9  been  discovered;  biit 
notwithstanding  ihe  increase  from  eight  A.M,-til|.tW©.  P.M.  rtJw 
pxmAi,        otie  H8uf  t$efore  ifll  two  htMMrs  afterrMonf/te^^^ 
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Hammose)  ^imaj^  «T«ty  msmj  md  fai? d«iy;  thi^  ebcwgii  «i 

suppose  to-awA  fmfy  f(omi8p)ar  ikil^ki^^ ;  buVth«  ^g^g^tc^ 
diurhsd  iocrease  does,  m  all  probability^  aiciae  from  a  conibinatiott 
of  causes,  as  caloric  downwaids,  naiveteotrio  wind.^,  to.  to.  iea. 

The  annual  mean  diurnal  tempiiature  ot  tiia  upper  room  iu  tlie 
Observatory,  where  no  tire  was  kept,  i»  about  4^  highei-  tbaa* 
the  annual  mean  diurnal  temperature  without  door;  and  tho 
annual  mean  nocturnal  temperature  6°  hij^her.  This  diderenco 
uadoubt(idly  arises  from  the  loss  oi  the  QalojitU  -or  dark  raya 
that  steal  imperceptibly  on,  and  raise  liie  thermometer  placed- 
without  door.  We  make  this  remark  merely  to  point  out 
those  who  keep  regular  journals  of  the  weather,  tlie  real  ditler- 
ence  that  will  ari«e  from  registering  from  a  th^mometer  within, 
and  froiia  a  Six's  placed  in  the  free  Mr  in  9^  northerq  aspect  out 
af/tiM  tm  oi  tim  wi ;  and  W9  (ire .  wifi4wt  m  itf^g  tli^t 
fiffrii>y>#lf  Tf tyfeom        iu  the  atiw^  city,  tpwA,  or  vulagcy 

•  The  ftOowin^  atmoaphaoc  pheiMma  htY^  ;QO«ie,iri^^  'QiVir 
obBerfBtkn  thtt  yetr,  «Bd  we  bare  eeleeled  di^m,  as  a  piece  oJ^ 
^mtsAffji,  ftom  our  fonthly  meleofelegicri  jenrMs,  pubhshed 
in  «tte  "STtlir  and  38th  volumes  of  Naval  Chfoniele,  namely, 
li^^ittlin^,  14  diiFerent  days ;  thuader,  11  ;  hail,  12;  snow,  six  j 
and  a  quiescent  barometer,  six.  43  ^ales  of  vvmd  Irom  ditferent 
quarters,  viz.  four  from  Uie  N.,  two  iromthe  N.E.,  17  from  the 
».W.,  10  from  the  W.,  and  nine  from  the  N.W.  14  nainbow*, 
eight  of  which  were  perfect  with  their  proper  colours.  16  solar 
hiuos ;  15  lunar  halos ;  20  lunar  coronas;  one  lunar  in^ ;  and 
one{  coloured  paraselem,  wliich  apjjeared  on  July  30,  between 
It  and  12  P.M.  18  small  meteors,  coimnonly  called  fallmg  or 
shooting  stars,  and  twu  lai^e  ones,  half  the  apparent  size  of  the 
moon  at  her  greatesit  altitude :  also  two  Auroree.  Boreaksj  or 
Bortiiern  hghts.  Aii  tlie  modifications  of  q1ou4  ftd^fl^  ifk,tiM 
uoHUMcktuvey  appeased  iiere  on  £e|p4a»kiiei^'U  "  * v  •  v  ^    >  - 

vi  f£j.  '  Oc {liar  Appearances.  ♦<  nc  v  * 

•  ^iSahr  ifafo.-^T^  most  beautiful  of  the  solar  haJ.os  ^p^ared 
f«i0«M.6^>£N»ii-meDr  ttU.-ba}f-past,i)|iue^  AM-  Qti  ihe  vifmid^ 
of  a  thin  ymj^  or  Jme^/Di^^.  i|ree^iii(.|jiM4  4wQ  desQ^^ 
•donrfy  into- iMif  meduw;  i|  Dd^a^ed^^^  iu  dialer 
.Iwriwtnlly,  and'^eveml  of  tb^^pa^pfiliA,;^9^  it 
'}^MiQ}gmMy  bright  :  t\u^^ffi;gb»if^6im^ 
Hf&kfionmOmi^  jr#MVi^K^mm^P  ioajpi^imm^d^ly  a^pmijl 
Ikb  a^BBitinpeiftiJIo fiJld app<^nryi|ft»i i^i^T       ^^fp^r.  than  that 

'Uian«nj»  *i)ju  i:i  \o  i:t^  •    ;  •••/•  i  - > ,  -  .u-jA^lptu^: 


if 
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ti|4>eaifdf«0WMd  tii».«Niii»  focmedTon  'tfaii6k.kift]r  CiV<;Watfth^ 
gnibfJtf  diMppemd  fui  these  ligkt  domdv  iBii#eAx<mfc\rf'iBfe ' 
iMliiiii^'Of'tliQtSita  towBidt  &e  East^  '  * '  *   .  •  i\ v  .  •  >  ^  i^i^/c  i^Totn  A  * 
«t  iMUm  HiM^THm  moet  beautiM  ot*Ae  YaimM'hBim  «ppd«peB 
0l»No9tebei^2i|  titiimer'P;M.;  H^was  fIdlrmeA  oft  peniitt^dU^^ 
of tteAg^tattaiiuKteA  GimciMMiJttt  from  tbe  NcW.^  -toid  erfahwtoi ' 
inir  Inrely  pmamlic^ ctAom t  its  herisnmtal  dtaateter,  -mstma/Hd* 
fay  A  sextant,  was  45^,  Capella,  in  ikt  constellatibn  AnuHga,  liaiiife . 
22°  3CK  from  the  moon's  centre,  and  on  the  exterior  edge  ^f  #ie 
halo  which  measurement  doubled  gives  45°.    Its  periphery  was- 
most  perfect  at  midnight,  when  the  moon's  altitude  was  greatest; 
for  the  perpendicular  diameter  of  a  lunar  or  solar  halo,  when 
between  the  horizon  and  zenith,  is  always  somewhat  greater  than* 
its  horizontal  diameter.     Both  solar  and  lunar  halos  are  har-* 
buigers  oi  failuig  weather;  as  rain  generally  follows  in  12  or  24*  . 
hours,  and  sometimes  sooner, after  their  appearance,  particularly*  ' 
if  the  wkid  come  in  a  westerly  direct  i  on  over  the  AUcUitic  Ocean. 

To  discover  a  Solar  Halo, — Accust  >in  yourself  to  look  closely 
into  the  atmosphere,  within  a  few  degrees  of  the  sun,  when  the 
sunshine  is  rather  faint^  and  no  appearance  of  cloud  near  the  sua 
at  the  time. 

A  lunar  halo  is  more  easily  discovered,  from  the  moonlight- 
being  feeble,  and  less  brilhant  than  the  solar  rays. 
,  Kainboit}, — The  widest  and  most  perfect  rainbow  appearecL 
on  October  12,  at  half-past  leur  P.M.;  the  diameter  of  .its: 
exterior,  bow  along  the  earth,  as.  measured  by  the  sextant,  was: 
iathei<iiiiore  than  100^,  which  is  the^vvidest  we  can  possibly  see^ 

The  lunar  f*m,  or  raraiberar,  appeared  on  August  iSb^  ^t  rliiA& 
p9fit  eight,  o'clock  in  the  evening,  for  about  teu  4aii|Kutes,  on 
yu%^  Nimku$  in  tba  N.W.,  the  moon  bein^  nearly  at  the  fuD^ 
and  shniing  brightly  in  the  S<£.:  the  pnBmatto  ooloofS' of 
rare  phehom^i^dn  were  distinctly  seen,  xvit  they  were  Tcbnsider- 
aUy.fainter  than  those  which,  constifcute  the-isotar-iH^wt 
lunar  iris  is  noariy  of  the  same  extent  as  llie  tMlar,  ^oid'fotiiMbA 
in  a  similar  oofaniaer;  nameiy,  by  the  refraction  of  Ijie  piCRKO'e' 
rays  in  ^e  drops  of  rain  in  the  night*  ,  '  '    o  -  • 

A^nunm  Bowalu^r-^t  first  appearance  of  tbe  Aurorar  Bo* 
realis  wts  eight  till  ten  P.  Si.  on  February  8 ;  but  as  ti^at 
part  of  the  northern  hemisphere  from  die  horizon  to  7CP  in  >a]ti-<f 
tude^wtts  ahnost  evereostwith  Cirrattratm^  iti  appeak«i!ce»«li0re 
was  mot  vetj  retnarkable^^  except  in  the  instance  of  6'  feir  Of  ifie 
coloured  qoijuscalions^  that  extended  beyond  ^the  zenitb  sondi- 
wardv  The  jsky  being  partly  clear  in  the  north  the  following 
ercning,  the  lightd  were  more  distinctly  seen  ;  they  frequently 
appeared  in  perpendicular  columns,  at  other  times  ai(  hed,  and 
variea  in  colour,  on  account  of  the  different  degrees  ot  r.ivelac- 
tion  of  the  air  which  they  passed  tlirough.  The  last  appearance 
,was  on  September  19,  from  half-past  eight  till  nine  P.  M.  between 
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Ike  nofizon  at  Ibe  tuBe,  fbcyve  which  tht 
Aurora  ascended  in  thick  and  slender  pillars  oi  a  idiitish  light. 
Si|^t  perpendicnkir  columns  appeared  at  nitenFals,  nearty)«qiii-> 
/liistant- irom  eadi  other;  the  highest  Tras  ful  40**  above  the 
horizon,  under  Stella  Polaris^  and  the  thickest  directly  under 
I^tnetnasch  in  the  tail  ot  L  rsa  Major  :  they  sometimes  terminated 
like  the  top  of  a  cone,  and  at  others  like  tlie  long  flame  of  a 
candle.   •  •  '  . 
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Remster  of  the  Weather  kept  hi  the  northern  Part  of  the  Island  of 
'  Iceland  (Eyafjord)yfrmn  the  Month  of  June ,  1811,  nntUJnnt*^ 
.  1813.    Extracted  from  the  Jourml  of  Captain  Van  ISdheels. 
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2-  jl«7 

1-  5127 
2()|27 

8-  (),26 
9 '8  26 

3-  7  27 
3-6  97 

2-  627 


6-2 
5*0 
6-0 
2-0 
40 
6  2 
8-0 
60 
6-7 
6-8 
2-5 
6-6 
6-5 

0-  5 

1-  0 

2-  4 
1 
3 
2 
0 
0-8 
4-5 


•81 

•3 
5 


9-1 
6-5 


27 
27 


11-628 
11-0127 
8-427 
8-0127 

0-  0l28 
2-0128 

1-  928 
11-527 
10-0j27 
10-ffl27 
10-327 

9927 
7^8«7 
S  (527 

10^0^7 
6-727 
J^-227 

11  028 
2028 

n-7l27 

10-027 


s-1 

3-2 
6-7 
SO 
1-9 

1-  9 

2-  0 

6-  3 
98 
37 

3-  81 
5-0 
9-3 

7-  2 
00 
9-9 

8-  2 
7-ft' 

1-  4| 

2-  0 

lo' 

10-5| 
100! 

10-  0 

11-  2 
80 

7-  5 
91 

8-  8 

e-'i 

9-  0 

0-  0 

1-  7 
10-9 

93 
7-2 


9-3 
90 
66 

8-  2 

9-  5 
140 
150 
10-01 
10-5 

9-9 

5-  01 

6-  2 
3-3 
32 

2-  6 
0-0 
0-5 

3-  0 
2-1 

4-  0 
0  0 

.  l-B 


Mom 


60 

5-5  Calm 


6-  5 
5-0 

SO 
8-01 

5-4 

I 

5-6 
13 
IS 
2  0 

1-  0 
10 
5-» 

3-  6 

4- "5l 
3-5 

3-  T 
16 

2-  5 
2-0 
10; 

i-o! 

l-2{ 

0-  4 

1-  11 

2-  e| 

50' 

7-  i 

4-  9 
4  1 

3-  2 
0-2 
2-4 
61 

11-0 
0-2 
0-8 


•2 
-0 
2 
•9 


2 
2 
2 
2 
4 


W 


50 
4  0 
60  Calm 

8-  5 

9-  3 
6-5 
6  0 
4-5 
3 
5 
0 
2 

10 

2-  3 

3-  2 


8b: 
8 
N 

W 
SE 

N 


70 
60 

4-  0 

5-  8 
6*0 

40 

1-  5 
30 

6-  6i 
4-2| 

4-  6 

3-  5 

3^1 

5-  0 

4-  1 
3-2 
2*7 
3-21 

2-  6 
0-8 

0-  6| 
2-5| 
10. 

2-  4 

3-  0 

5-  2 
2-7 

1-  4 
0-21 
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2-  51 

9-0 
0-0 

0-3i 


4-5 


2-2 
6-5 
6  6 
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0 

E 

NE 
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SW 
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s 
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SW 
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Kiid- 
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w 
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K 

CallQ 


SE 
W 
N 
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8E 

N 
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NW 
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NW 

W 
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E 
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S 
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8W 

w 

SW 


«r 
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4-0 

2-  5 
50 

3-  0 

2-  7 

3-  7 

3-  5 

4-  9 
1-7 

1-  9 
IS 
20 
0-7 

2-  4. 
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1 
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3 
5 

•  7 
■  4 

•  2 
0 
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B 

B 
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SW 

SW 

SW 

B 

s 

s 

A 

E 

E 

E 

B 
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A 

A 

A 

A 
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E 
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B 

B 

B 

B 
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NE 

B 
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B 

N 
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E 

B 

E 
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E 

E 

£ 

B 
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S 

S 

8 
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E 

E 

E 
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E 

B 

E 

B 

i: 

N 

1: 
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NW 

B 

8 

A 

w 

W 

W 

A 
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A  Riain. 
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B 
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Ditto. 
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Cloody.  HV-r- 
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DlUo.  -IM! 

i-t-u  i'i/ie 
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Ditto.Tt'|l  .311 1 
Sfiow. -'  jjii  .nj 
CloDdj.;|« 
Ditto,  rali). 
Rain.  ;  -jf. 
Ditto,  v'.jd 
Cloody.Jf 
Rain.  8V «) 
Ditto.  310 
Ditto.  ^Mm 
Ditto,  t'^'ll  I 

Ditto.  -s'VK'l 
Cloudy, 
Thick. 
8«oiv.  .j(J 
Ditto.  TV  01 
Cloudy.  • '  I 
Ditto, '^i-J^I 
Ditto.  . 
Thick. 
Ooady.-ilv 
Ditto.  <S^;;sy 
Ditto. 
Snow,  . 
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[MAnrfff, 


1812. 


Barometrr.  • 


THERiroMvreR: 


rnrD. 


Nov. 


1 

2 


Sun. 


27 
27 

4  88 
6  2b 

6  98 

8  28 

9  28 
1028 
1128 
12  28 

•  13  28 
14  27 

Sim*  15  98 
1628 
17  28 
1«28 
lft28 
SO  27 
21  27 

Sod.  22  27 
2.127 

24  28 

25  28 

26  27 

27  27 

28  27 
SMn.29  27 

ao|98 

Dec.  128 

2  28 
S98 

'4  28 

5  28 
Sun.  6  28 

7  28 

8  28 

9  28 

li  2^8 
19  98 
Son. 13  27 

14  27 

15  27 
1627 
17  87 
18^7 
I9|27 

Sun.  20  27 
2127 
2228; 

23  28 

24  28 
•  2528 

2698. 
Suo:27  27  . 
28  27  . 
29127  . 
30^7 . 
SII27 


6^8  «7 
S-3  27 
9-3  27 
2'8  28 
6*5^ 


4*8  28 

4-9  28 
6*6  28 
6^118 
ft'7  38 

4*2  28 

1-  8  28 

10-  3  27 

2^828 
1*828 

2-  4  28 

0-  8  28 
8*8^7 

8-  267 
3*9  27 
4'1  27 
0*I>B8 
2-8  28 

)l*4  27 
1 1  -8  28 
86  27 
Urflis 

1-  7|28 

4^198 

3*8  «K 
4-8  28 
6^728 

m  28 

,6^98 
4<8  88 

2-  8te8 
2'b  28 

-I<fl98 

11-  6  27 

9-  6  27 

7-  0  27 

8-  8  27 
8*,997 
8-727 

8  0  27 
90  27 

10-6  37 
»MS8 

3-  9  88 

4-  428 
4f028 
i«h62t 
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0-8  27 
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8-9  27 
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4-3  fT 

4-2  97 
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5-0 


98 
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6*898 
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0-5 
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2*6  28 
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27 


9 

81 
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9-  1  27 
Ji-828 
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,i)-7{87 
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7-  li27 
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01 
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4<6 
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51 
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4.4 
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<W 
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-14-0 
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-  5-6 


7-5 

5-  6 
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II 
60 
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•  7-8 
7-6 
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1-5 
0-8 
SO 
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40 
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I 
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E 
B 
D 
E 
B 
A 
A 
A 


A 
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A 
A 
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A 
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A 
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A 
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D 
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C 
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1^ 


\ 


OlitfTvaliaM. 


Snofir. 


I. 


Clear. 


i.  c.  ■ 


Oltlo. 
Thick. 
Clear. 
Dftl4* 

Ditto.  I 
Clear. 
Ditto. 
Cloudy.  ^' . 
Snow.  ^^\^x 
Ditto.  : 
Cloudy.  ; 
Much  SHOW* 

Thick.:;;!,:  t 
Ditto.  ' .; 

Ditto.  -1^1^ 


•J" 
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Thick.  ^ 
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Cloudy^  ^.7 

j Ditto, 
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Cloudy'. 
Vei^  clo^. 

Ditto.  ±1  ' 

Ditto. 

Ditto. 
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OftlQ. 
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Clear. 
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1813. 


Bakometer. 


Moraipg. 


Sqd. 


1127 
2  27 
327 

4  26 

5  26 
6 '26 
1  27 

8  26 

9  27 
Suo.  10  26 

n  27 

12  26 

13  27 

14  27 

15  27 

16  27 
Son. 17  27 

18  26 

19  27 

20  27 
<*l  27 

•:tf2  27 
23  2ii 
Sun.  24  28 

25  28 

26  27 

27  27 

28  27 

29  27 

30  S8 
«UD.31  28 


7-527 

7-  8;27 

looUi 

9*426 
100  26 
2*7  26 

8-  4:26 
6-2l27 

10-4  26 

0-  627 

6-  2  26 
2-8127 
5  0  27 

1-  8  27 
5-3  27 

7-  8  27 

10-  4  26 

2-  1  27 
2-4  27 

8-  8  27 

11-  4  28 

1-  2  28 
20^8 

2-  628 
11-4  27 
11-627 

7-2  27 
5-9  27 
2-5  28 


7 -  6  1^7 
7*6  27 
5-7  27 

8-  9  26 

10-  4  26 
10*9  27 

11-  9  i{6 
1 1  -a  27 

7-2  27 
26 


£1 


28 
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Ta£RMOMEnr£ii«  •  > 
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3  27 

4  27 

5  26 
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itnP.  7  27 
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2-1  27 


2-4)28 
9-2j27 
"6-4  27 
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11-7  26 
8  1 
2- 


26 

iba7 
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11  27 
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13  27 
Sun.  14  27 
.15  27 
16  27 

n|27 

.  18  27 
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20,27 

8UD.2127 

22;27 
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24  27' 

25  26 


6  1 


9-027 


61 


7-2 


1'2  26 

9-  2  26 
3-2  27 
5-2  27 
0-9  27 
5-7  27 
5*1  27 

11-2  27 

3-  4  27 
0-6  26 
8-0  27 
0-1  28 
2-6  <2H 
6*0  28 
I  '8  28 

11-8  28 

10-  0  27 
61  27 

7-  2  27 

4-  3  28 

5-  8  28 

2*0'28 

8-  9  27 

6-  1,27 
3127 


7-  4 

8-  4 

1-  3 
5-5 

10-3 

2-  8 

10-  0 

2-  8 

4-  9 
7 
9 

11-  3 
4 

3-  6 
1-2 
7 
1 
1 
5 

11 
9 

00 
4*9| 

5-  2 
0-9 
0-1 
9-3 
3-2 
98 

6-  .> 


40  - 


0-5 
120 
.  5-2 
4  0 
0  0 
.  1-5 

-  7  0 

-  1-5 
-11-5 

41 

-  40 

4-  6 

-  1-5 

-  2*5 

-  2-0 

-  2*6 

-  3-2 
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2*4 
2*5 

2-  1 

5-  2 
20 

-  2-5 

-  3-7 

-  30 

3-  8 
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5*1 

-  3-6 
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1*4 
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Di((o,  ditto. 

9 

a 

c 

Cloudy 

ttW 

■  CW 
OTT 

a  Vf 

1) 

Kaiii  2iDd  inon' 

*          V  ■  1         H  %4    B  »M  ^/  Ww  • 

F 

Thick  '^-il  1 

i: 

Rain  anil  soow. 

B 

Cloudv. 

s 

W 
TT 

c 

ia 

A 

DiUo. 

U 

a 

5* 

D 

Rain.  Vj|<tl 

8 

c 

Clear.  «•  vV«  1 

Q 
S 

a 

i: 

CIcHidj.  Tf 

i^. 

Ditto. 

G  W 

3  MT 

O  TT 

1) 

Rain,  in. 

B 

Cloudy. 

W 

TT 

I) 

Ditto. 

w 

C  %V 

a  »» 

i) 

Ditto. 

w 

o 

TT 

a 

A 

Ditto. 

A 

Partially  clear. 

Calm 

SW 

A 

Ditto. 

8 

s 

NW 

A 

Ditto. 

sw 

SW 

i: 

Cloudy. 

I) 

Ditto. 

w 

W 

c 

Diuo.  '.'v^'v 

N  \V 

w 

B 

8now.  ' 

1  W 

W 

w 

A 

Partially  clear. 

27 


27 


6  7  27 

4-  0  27 
2-427 
1-0  27 
^-6i27 
6-2!27 

5-  7,27 
5  627 
0-5|:t7 
0-827 
5-9[27 
8-l,t>7 

U-3'27 
-  T 
i 


Sun.  28.27  ,  j);9i,i7 


1 

10-4,26 
,  8-7  26 

1-  5t27 
9-0  26 
3-3>^7 
6-7(27 
■8-:ii27 

5-  8|27 

6-  6(27 
3-8,27 

2-  127 

2-  lj27 
4  0;27 
5*6  27 
6-3  27 

3-  8  27 

0-  6  27 

1-  3  27 
6  3  27 
8  9  27 
0  0  t7 
3-3  27 
59  27 
1-6  27 


",4 


0-6 

4*0| 

5-2 

4-6  8W 

SW 

8W 

D 

Thick.'-vjt 

7-7 

3*l| 

2-3 

1-5 

6  5 

4-21 

4*1 

5-2  8W 

B 

Ditto. 

0-9 

4-81 

50 

00 

i: 

Cloudy;  *t 

9-9; 

-  1-5; 

l-« 

0-5 

W 

A 

Ditto. 

9-3 

-  2-7, 

1-5 

4-2| 

W 

w 

NW 

E 

Snow. 

0-9 

-10-3; 

9-0 

8-2 

A 

Ditto,  t  ' 

10-6 

-  6'5t 

5-4 

7-r>N>v 

NW 

NW 

i: 

Much  snbvr. 

4-8 

-  9-0 

8-2 

6-2 

D 

Ditto. 

9  7 

-  5-4 

4  0 

5-0 

B 

Thick,  snow. 

6-7 

-  9-2' 

7-8 

I 

100 

w 

s 

W 

A 

Clear. 

6-3 

-  5-6 

1-2 

_ 

.•^•ll 

N 

W 

A 

Thick. 

6-9 

-  30 

1-5 

1-1 

N 

E 

K 

Ditto. 

2-2 

00 

0-5 

1-4 

W 

8 

s 

A 

Ditto.      •  * 

2*3 

^  3-2; 

1-3 

1 

2-5' 

N 

W 

w 

A 

Ditto. 

2-5 

00 

1*0 

r 

6-6 

N 

N 

N 

1> 

Snow. 

4-3 

-  7-5 

7-7 

10-6 

N 

NW 

NW 

I) 

Thick.     '  • 

51 

-ISS 

13-01- 

11-9 

SE 

SW 

^v 

A 

Snow. 

6-5 

-11-0 

3-6 

7-5 

S 

A 

Ditto.  't«>J^ 

2-9 

-10-5 

12-2 

1- 

I1-5NU 

NW 

NW 

i) 

Ditto. 

11 

-10-0 

5-6 

9-6' 

<8 

s 

CHim 

(' 

Cloudy. 

2-8 

-  8-5 

6  31- 

1-8!  NE 

NE 

NE 

1) 

Snow, 

6-8 

-  2-6 

2-Ot- 

4  0 

Cdlm 

C 

Ditto. 

4-8 

-  3-5 

20- 

3-0 

•N 

N 

I  SE 

i: 

Ditto. 

11 

0-5 

3-6;- 

1-4 

NW 

SW 

i  N 

D 

Cloudy. 

5-6 

-  0-2 

2-0|- 

7-8 

\S 

w 

1  W 

A 

Partially  clear. 

S4 

-  4-3 

I 

3-0| 

4-7 

s 

s 

SW 

F 

Ditto. 

2-3 

3-5 

1 

l-9i- 

0-4 

s 

s 

SW 

E 

Ditto.  H- 

1 

1 

t 

1 

<  a  • 
• 

-•  • 

• 

..  \ 

•  • 

Google 


174 


181S. 


BAftOKSlEB.  7^1'' 


Jdar.  1 


2T 


22T 


3 


^^7 


4tl 

928 

10  ST 

11  2« 

IS2T 

16  2T 

1626 

17^6 


«0{2T 
8011.2127 

22  26 
,  «Sie6 

MM 

a52T 
«626 
27  27 
Sun.  28  27 
2927 


8110:1127 

J  2  27 
is' 27 
14  2T 
1327 
1027 
17  27 
San.  18  27 
1»27 
SO  $8 
2f  28 
22  28 

26  28 
27t28 
2828 
29  28 
80188 


1'427 

41  27 

0-  l  27 
03  27 

mer 

9-4  27 
3628 

U'888 

1-  887 

10227 

1-  127 
3  007 

11*427 
9-3  26 
«f7g7 
6^8  BT 

2-  6  27 
0?626 
9526 


8*t0r 

0*2  27 
71  2? 
9-2  27 
1-8  27 


10-6  28 
4-1  28 
0-9  S?8 
1*888 

10-3  i?r 

8-9  27 
0-4  i>6 
27 
27 
27 
27 


3-1 
8*3  27 

327 


I 

81 
4*8  27 
4*8  8T 

2*5  27 


2  26 
9  3  27 


2  1  27 
8'2  27 
8.^7  27 
8^887 
4*627 
8-827 
8'^^ 


11 
9 

9*1 
>• 

6 


26 
8*187 


227 
0-6  27 
3  8  27 
27 
27 


71 
4*7 
7-2  27 
4-387 


0-8 
6-6 
10-7 
3 

4«8t 

V 
S-S 
0'4i 


9*1 

5 
11-3 
2*5 

4-8 
2*6 
6-6 

3-  0 

2-  4 
9-4 
3^ 

U-4 
4*8 

4-  0 

3-  7 
6'3 
4*8 
6-2 
90 
8^81 


ril  l  -''  '#niD. 


-  0  6 

_  6 -J 

-  80 


«  7-5L-.  30U 
^  6-8l.  4*a 


_  no 

_  6-2 

-  4  a 
8*5 

3*7 
2*4 
0-5 

-  2-0 
-.1-0 

-  3-5 

-  3*5 


-    1  yjj 


90 
7-2 

0 

—  7-5 

--48 
«  8*0 

2-0 
2-5 
1-2 
10 

-  1-0 
^  5-2 
-10^^-  »-8|- 


4HH 

1-  5 

5-8 

20| 
30| 

4-8 
50 
Si-5 
4<« 
4-0 
30 
20 
0^ 
3*0 
4*4 

0-  8 

3-  8 

2-  8 
l?-3 

4-  b 

3-  9 
3*8 
0*4 

1-  1 
08 
1-8 
1*5 
01 

5-  5 


8*8 

40 

8-5 
1-9 
8*2 

0-  5 
5  5 
6-5 

8-  0 
1« 
3-8 
OU 
1*4 

1-  2 
1*0 
50 
5-3 

9-  0 
3-8 
I'h 

1-  5 
18 
10 
1*0 
07 

2-  0 
0-2 
8*5 
5-5 
9-7 

101 


s 

8 

8W 

N 

N 

w 

W 

8 

W 

S 

w 

s 

8 

w 

w 

8 

SE 

SE 

S 

K 

S 

S 

SE 

SW 

SW 

— 

NE 

NE 

SW 

SW 

w 

w 

N 

E 

NE 

NE 

NW 

NW 

SE 

8W 

SW 

SW 

E 


«-U«0)  NE 
-13-a  N 

-  1-0  8 

-  3-6)  W 
9*S  NE 

-  4-8  NW 
"  2-01  W 

-  l-7jNW 
~  7  -0  N 

0*4'  S 

5-8  SW 

1-9,  — 

-  2  a  W 
-^.•8i5|  E 
^  5  0i  W 

-  6-3;  — 
T-  4-1  — 

-  8-5i  fr-  . 

l-3l  SE 
4-4  SW 
'  -4*4) 

-  2-^!  S 

-  6-6  W 


grttt 


-  2  -6  j - 


.  4*0 
-  1-5 


SW 


8 

E 
N 

NE 

N 

S 

W 
NE 
NW 

W 
NW 

N 
•  W 

8 
SW 

SW 
NB 
W 


SW 

N 
SW 
8 

S 

S 

W 

.8 

SE 
S 

SW 
SW 


("aim 

w 

NW 
£ 
W 
SW 
SW 


s 

r  w 

E 
.  W 
♦8 

SW 

Inw 


N 
SE 
NW 

NBi 

S 

s 

SW 
NE 
NW 
W 
NW 

W 
.8 
SW 

SW 
NE 
W 


8W 
SW 

'Mi': 

w 

E 

W 
.SB 
NW 
NWl 


A 

E 

A 

D 

A 

D 

A 

A 

A 

A 

E 

A 

D 

B 

B 

B 

B 

A 

A 

A 

B 

B 

E 

D 

I) 

h 

D 

B 

A 

A 

C 

D 
A 

B 
A 
F 
E 
A 
A 
A 


8novr.  - 

Ditto.   -  » 

Ciondy.-  ■• 

Snow.  -  ; 

!  Cloudy.'  - 
Snow. 

Partially  cleaj** 

Dilt*.  ^  ^.  I 

Hain,         '  . 
Cloody,-  -1 
Ditto. 

Dlti*^  - 

Snow,  - 
Ditto. 

Partially  ckar, 

OUUW^ 

TMek. 

Sndw.     ■  ' 
Thick.  ' . 
8110W.  It: 

Ditto.  -  V 
Ditto.  T 
Ditto,  c^: 

Snoig, 

Ditto.  '  '\^i.oSf' 
Oloiiil^  i?  

S|iow« 
Clear. 

Snow. 

Partially  clear. 

Thick. 

Snow. 

Ditto. 
Cloudy. 
Ditto. 


Thick.  ■  I 
Ditto. -^^^ 
Dittq*  r 


A 

E 
E 
B 

@< 

A 
A 
A 
Dt 
B 
D 

K  Ibi^to.'  „ 

A  DittoT 
A  Dittos 
I)  iSniiir.- 
C  Ditto. 
B  ICIoudy^ 


Digitized  by  Google 


81Bk}  i  A  ;         Register  of  the  WeeUhsr  in  JUelamL 


175 


1813. 


May 
tan. 


BAROaiBTER. 


\t2S. 

3' '2  8 


4 

5 


28 
«8 


6t^ 

'i8 
«;28 


10 

11 


'^8 
28 


12  28 
13 -^S 
14  e8 
l5l>J8 
SnQ.16!;28 
,17127 
..1«27 
I0!27 

sote7 

2127 
22128 

8an.2:i'27 
24|27 
25;27 
-  26  27 
27  28 
8828 
2927 

8uD.30S27 
iUi27 


1-638 


28 


5-  5  28 
fr'5  28 
4*4  28 

3-2  28 
1-8  28 

8-  0  28 
2'3  28 

I-  8  28 
1-4  28 

0-  3  28 

1-  5  28 

0-  6  28 
9  1  27 

9-  0 'J7 

6-  527 
6-427 

II-  5  28 

1-  7  28 
9  S27 
8-0  2T 


92 


11-027 
0-2  S8 
04  88 


8*4 


9-2  27 


9-6 


27 


27 


Thcr>iometer. 


fer^ainf .  M<>riuBg,|  M{ii<4^r.|  £v*auv< 


1-4  28 
I -4  29 


g-7 
40 
5  4 
b'^ 
S3 

2  a 

l-T 
S-3 
20 
18 
1-2 

0-  2 

1-  6 
00 
91 
7-8 
5-8 


28 

28 
28 
28 

28 
28 
28 

28 
28 
28 
28 
28 
28 
27 
27 
27 
27 


6-2  27 


0-  0 

1-  3 
88 
8-2 
9  6 

no 
o-.-^ 

0-4 
71 


t28 
28 
27 

27 
27 
28 
28 
28 
27 


27 


10-^  27 
8  7128 


1.S 

4-  9 

5-  4 
5*41 

Si 

2;a 
1-6 
3-2 
1-9 

0-  9 

1-  2 

0-  2 

1-  2 
11-8 

91 

64 

5-5 

S'2 

1-fe 

0'()\ 

8-4 

8-4 

10-3 
0-1 
0-4 
0-0 
7-2 

10-1 
O'O 


1-0 

1^ 
AO 
70 
90 
1-8 

1-  5 
SOj 
S-3 
H& 

2-  0 

-  1-2 

-  lb 


5-6 

2-  2 

o:) 

3-  0 
1-5 
2*0 
00 
1 
1 
0 


2 
2 
I 
1 

2 
0-5 
7 


6-  0 

4-  5 

8-  3 
10-2 

7-  3 

8-  2 

7-9 
7-0 
6'7 

5-  6 

3-  5 
2-3 

•  3-.S 
1-5 

4-  0 

5-  5 

6-  '^ 
10-2 

9-  7 
1-0 

1-  2 
-  0-5 

2-  0 

3-  2 
6-0 
G-l 

4-  8 
3-6 

9-  4 
110 
1 3-8 


20 
2-8 

60 
2 

1-  6 

2-  5 
SI 

3-  4 

4-  0 
1-51 

1-  0 
6-(i 

4-  9 

2-  0 
00 

3-  0 
3-4 

5-  : 
3-2 
0-4 
2'2 
2'() 
0-0 
3  0 

•9 


Wind. 


Morn- 


8 

s 


w 

Calm 

S 
N 
N 
N 

NE 

NW 
Calm 
E 

SE 
8 

NE 
NW 

Caloi 

N 
SE 
N 

NE 


Mid- 


Ev«n< 
iuff. 


gre«« 


8 

Cain  Calm 

8 

P. 
Cala 


1 
1 
2 

0 
7 
7 

7-0  SW 


Calm 
S 


N 

N 
N 

NE 

NW 
8£ 
8E 
SE 

8 

E 

NE 


Calna 
i\ 

SE 
N 

NE 
E 
S 
8 

SW 


8 
W 

N 

CiUn 
N 

NW 
N 
N 

NE 

NW 
8E 
SE 
SE 

8 

E 

NE 

Calm 
N 

NE 
N 

NE 
£ 
8 
i; 

SW 


.Tiff  i 


A  iSn«>w.  TViS' 

A  CUudy.r-;^ 

A  Clear. 

B  Oitto.  'fVi* 

A  Ditto,  tt'd. 

A  I>i»Jo. 

A  Dilto. 

C  Thick. 

C  FogP)'. 

B  Snow. 

B  Ditto. 

B  Ditto. 

B  Cloudy,V>:  K 

B  'Clear,  "f-^tk 

B  Cloudy. 

B  Rain. 

A  Cloudy.^ 

B  I  Rain.  > 

E  Ditto,  snow* 

C  Suiiw,     -  .J 

B  'n<»ar.  ' 

A  iTiiick,  sBOfiTi 

A  Ditto,  diUa.^ 

B  Fogg)'. 

A  Ditto,  -rft 

B  Ditto, 

B  |S«ow.  • 

A  Cloudy. 

A  Partially  cl«r. 

B  'Ditto. 


(TAe  Supplementarjf  Register  kUI  appear  in  the  nea^  N'umb«r») 


19  »'!•  »; 

f 


Article  IV. 


description  o/*  a  Method  of  maJdn^  Douhlt/  JRefractirtg  Prismi 
perfectly  Achromatic,  dj  David  Brewster,  LL.D.  F.R.S.^ 
London  and  Edinburgh.  .  . .  x 

In  tlie  course  of  my  experiments  on  the  polarisation  of  light," 
^fcare  long  been  in  the  habit  of  making  use  of  perfectly  achro- 
matic prisms  of  calcareous  spar ;  but  until  I  ascertained  from; 
M.  Biot  thattlie  method  of  constructing  suoli  prisms  had  neither 
occurred  to  himself,  nor,  as  far  as  he  knew,  to  any  Other  persony 
I  did  not  tliink  of  laying  it  before  the  pubhc.  •        *     '  .       ^  > 

When  we  form  a  prism  of  calcareous  spar  for  the  purpose  of 
analyzing  hght  that  has  been  submitted  to  the  action  of  crystal- 
liz€?d  bdcoes, .  and  correct  the  colour  of  one  of  the  images  by  tha 
equal  and  opposite  dispersion  of  a  prism  of  glass,  we  sradl  always 
find  that  a  ooniiidejrabie  portion  ot  th^  colour  of  the  other  image 


i                      •  r  \ 

1                       --^^^  ^  * 

.W6 


ji;rben  1^  refiraoting  angle  is  great,  "irfiiBbiljii'iiBWrili^ 
jHi  wheo  we  wisk^  see  at  oiie>^im&A'tf  syi^^ 
,  dmed  by  cry i^tallized  bodies^  die  8fiMSlMRMo£uQpi^^ 

pencil  is  extremely  lar<>e,  and  alters  compieieIy<tittr;iiiAai9llf'^e 

iip:bt  which  we  are  investigating.    This  is  the  fonniJf"Ae  achro- 
matic pnsia  which  1  at  first  employed,  and  which  has-  been 
:iised  by  M.  Biot,'^  and,  I  believe,  also  by  Mains.  rrj'^^n**'? 

In  order  to  construct  a  prism  in  which  the  dispersions  of  both 
.  the  images  shall  be  sinndtaneonsly  cor- 
rected,  let  us  supj)ose  A  B  C  to  be 
the  prism  of  spar,  aiitl  let  two  prisms  of 
glass,  B  e  ^/  1),  C  e  d,  be  constructed, 
^80  that  the  first  is  capable  of  correcting 
the  colour  of  the  most  refracted  image, 
while  the  second,  C  e  dj  is  capable  of 
ADrrecting  tlie  colour  ol  the  least  re- 
fracted image.   These  prisms  must  be 
'Cut  in  such  a  manner  that  their  joining 
miFfaCe,  d     bisects  the  angle,  mm, 
'  ttmued  by  the  tW;0;.  peiftoiyis  when  the 
ray  R  r  is  incident  in  the  desired 
direction.  If  these  two  prisms  are  inade 
pf  the  same  kind  of  gjaib,  O  e  d  ^nii  generailyj  a 
lefiracting  angle  than  oedD;  and  the  surfaces  C  d,  D 
4km^d^iBa^S^e^Um<^^  But  ^  " 

able  to  have  C)2  !Di4pi^raight  line,  it  lii^  ^ 
liy  selecting  crown  and  flint  glass  of  the  proper  refra^t^Fejpl 
^mfi^idAm  p^lmsh^^^d making  B  e  d  B0fmt^tiaA,  fhi^&^ 
^dcttmk  'gktsfer;^  Th«  %im^^C'a  D'lhdtild  i^^tdvered  w^ 
fdu^flmfl&pltiete^  B  F  G  H,  as  shown  '  ^  '^^  ionim>ibui^ 
npAir  annexed  figure,  haviie^;  an 
djwsrture,  n  p,  a  little  larger  tlian  the 
pupil,  and  h.tvnig  the  line  of  junction, 
df  of  tiie  prisms  for  one  of  its  dia- 
meters. -'  ^^  ' 

-  If  calcareeiis  spur  weie  capable  of  receiving  a  perfect  polish^' 
the  achromatH-  prism  woidd  now  be  complete  ;  but  as  it  appeal's 
to  be  impressible  to  give  its  surface  a  very  fine  lustre,  we  tabsj;^ 
endeavour  t         .        ,       .  ^  ,  . . 

"When  the 

as  possible,  ,   ^  ^^^.^ 

ctoented  to  the  surface  C  B  by  W  Wislft^-e'iit^gffientr^^^ 
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^MtatUpnWiladla  the  sutfiM^e  A  B.  ^  UiMVMftS'W  ibiil 
iJiKflMi  prism  ui  wluah       impwfceliona  of  the-poiishmg 

vedf  while  tbie^tM  ere  peffectly  iKhha, :  ettd  iMerihr: 

*|;)B  tliiaDdnMe.  ttwe^mriiOMe  of  the  twoinftageeloteedtu 
farfed^  iimthe-deMflit  the  exjpeiiee4i£4h(BaAer  iiawey 
Mit  AeeneieCrecutiwpeMr  ftfrthftt  w 
tMtaBHiMaidsuto  IJm  imaffe  ivfaiA  m*.wvi  to  WB/nom*  TUi 
faim  mil  .iSmii  of  elUl  tether  iinprovaaeaft^  by 
ing,  in  eweiy.caee,  Aepriem'of  j^eeeC  e  to  thectieweoie. 
iparmA  ft  eemntoif  the  eeme  lefnctive  peww  ivitfatiet  which, 
corresponds  to  the  ray  r  and  the  other  prism  B  e  dDy  with  a, 
cement  whose  refractive  power  is  equal  to  that  which  c^r* 
rebuoiids  to  the  ray  r  n. 

These  practical  directions  respecting  the  nature  of  the  cement 
are  of  greater  importance  than  we  are  apt  to  imagine.  They  are 
deduced  from  a  series  of  new  experiments  on  the  action  of 
arystallized  surfaces,  and  on  the  extension  of  the  doubly  refract- 
ing force  beyond  the  aurface&  of  bodies,  which  wiU  iooa  b# 
j^ubhshed.  «  •  . 

^  riplMj^jOeC  i6»  1817.  '  ....  4 


'•Wit  J  «»•  Aeticub  V«  .       .    ^  *  .  .  . 

Qfjli§lt^mml  Lines,  and  the  Distribution  of  iitei-Mer  lAe. 
besM*?'^*'  '  '  *  '  GM^^       Alex,  de  Umholdit.*^  , 

^^^VKj^equal  distribution  of  heat  oyer  th^globniie  one  of  thoee 
^j^pqiHa^  whi^  ha^  been  long  known  aa  a  gweial  iei^t,  boi 
midi  cannot  be  exactly  aacertained,withre«pect  to  its  p^fffiT"^ 
kws^.  until  jye  have  mofe  correct  data  furnished,  hy  obeervatiofli 
tmd  experjmenl:.  To  fwiish  these  data  is  the  inimdiate  objeel* 
of;  this  paper ;  they  are  deduced  from  a  gr^  inmibtt  of  fte^ 
i^uch  have  not  been  pnMished ;  and  if  ih^^are  upt  euiSkiient  tk. 
enable  na  tb  tbrm  a  correct  theory,  the^  may,  at  least,  lay  a  fow** 
^f^.fQr  |L^^dwinbea8dUinp»ointii^  pi^  tq  Choaa 
to.  wbdithey  ought  espe^^ially  to  direct  tfaeif  i^bentiptt«: 
.  ,^^eW  m  geiMffil. 

appends  ^ipionfh'e  circumstances  that  are  connected  with  latitudf^ 
I^^tu^e,  and  elevation  ;  and  of  these  one  pf  the  iaaostifiiporta^^lt 
ij^ajlinpppherical  temperature.  The  means  which  the.authpC. 
gyoyect  of  making  observations,  during  his  residence  in  South 
Anjecica,  have  enabled  him  to  establish  some  very  valuable  data, 
wtucll  ccj^d  iiot  have  been  obtained  in  any  other  situation,  more 

Hffi^^^li^fif^  .lYhicb  ri^quirp  to  be  ^e.at^r^ftt  h^g^^i^l^j^YH 

•  Abridiced  from  the  tiOii  i ol«M  of  the  Mmvlit  eC  tbt  9^«if^  oiAtvml 
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tjeyfl  9f  ^  Hid  higbeftt  ppuit  in.  Vm>V^^^P 

ervationfi  have  niadey  is  die  J9oi|Aoe  ^SUi  (]^Q)t(#^  r  jit. 
about  6,400  feeiabove  the  sea;  butjva  Spul^:J^sien|}|i.i(|rak4^^^ 
of  Quito  IS  aboiit  9,000  feet,  Huancavdiicaaboiit-UjWOriffltf 

the  mine  of  Santa  Barbara  as  much  as  14,400  feet aUov«  lh^#^ 
or  more  than  double  tliat  of  St.  (inthurd.  In  order  to  coH^iaEa 
the  results  which  were  obtained  ui  the  cquinoxial  regions  witb 
the  mean  heat  of  tempemte  climates,  it  was  necessary  to  fiiid 
out  different  situations,  at  interv  als  of  10°  of  latitude,  but  oa 
different  meridians,  the  mean  temperature  of  which  had  baec^ 
accurately  ascertained.  These  will  form  so  many  fixed  points^ 
through  which  the  isothermal  lines,  or  the  lines  of  eq^ual  tempeFi 
ature,  may  pass.  In  collecting  facts  for  ascertaining  these 
stations,  comparatively  few  of  the  numerous  thermometrical 
pbservations  that  have  beenpubHshed  could  be  employed.  Many* 
of  the  observations  contradict  each  other ;  in  many  cases  we  do? 
no^  know  under  what  circumstances  they  were  made ;  and  we  are 
fteijiiently  obliged  to  reject  such  as,  in  other  respects,  appeal^ 
correct,  oecause  we  are  not  acquainted  with  the  absolute  hei^^ 
of  the  place  at  which  they  were  piade.  Thiais  remarludi^itktfs 
case  with  ahno8t.the  whole  of  Asia ;  and  it  is  not  aJUttle  ^ngphtft 
that,  while  there  rava  mm  than  atatioiiain  tbe  emui^iKiali 
diatrict  of  America,  many  of  them  mm  viUageat  or  effft^Wli^la^) 
4ie  altitude  of  which  has  been  exactly  determined,  we.air^^ig^p^ 
rant  of  the  height  of  Bagdati  Aleppo,  Ispahan,  Delhi,  midi>iiiany> 
ottker  large  ^pidjancient  citiea  in  the  Old  WoiM*  I|^J<V99ipfMi 
4ie  temperaAQiesofdi0i5reQt  places,  it  is,  howevei^'ttHjitoM^ 
aaiy  either  that  tliqr  ahoidd  be  upon  .the  aune  'leT4«,<ai^:tibifr4U 
popcsr  sdlowanoe  «houI4  be  mi^de  m  any  d^n^ice;  wJhiqIi  |iM> 
may  be  m  l)u8  reaped*.  .    »  •  .  , .  jr  i  n 

\  In  the  old  continent  the  only  good  obaervati^Mis  yihidtk  caii  b^ 
^ployed'to  fpnja  our  calculationa  are  limited  by  the  paraUjsbr* 
ofsOT an^  1(P  of  latitude,  ,and  by  the  npeildi^fts  of  ^  eastiand^ 
W  i^Qst  iongitade  j  the  extreme  points  of  which  are,  the  inland: 
Of  lyiadeira,  Cairo^  and  Capje  Norths  it  comprises  about  4-  thf^. 
circumference  of  the  globe  from  east  to  west.  There  are  maify-: 
circumstances  connected  with  Europe,  partly  depending  upoi>; 
its  natural  form  and  situation,  and  partly  upon  the  state  of  it^^t 
^  civilization,  which  have  given  a  peculiar  character  to  its  climale, 
different  from  that  of  other  regions  in  the  same  latitude.  ,But  a^^ 
tliis  has  been  the  abode  of  men  of  science,  they  have  considereifj-i 
the  laws  which  regulate  the  temperature  of  that  part  of  th«j. 
world  as  w  hat  are  apphcable  to  all  the  others.  In  this,  hQweveiV; 
they  liaie  fallen  into  some  considerable  errors,  the  causes  aci<t/ 
the  amount  of  which  we  must  endeavour  to  discover. a^id  apprfirs 
ciate.  It  is  not  with  the  temperature  of  tjie  atmosphere,  antt* 
with  the  magnetism  of  the  globe,  as  with  those  phenpm^ti^ 
which  are  deternnned  by  a  single  cause,  and  may  b^  cop^d^^i 
a9  distinct,  from  aU  distivbing  c^es.  .  F 
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bot^  depend  tipon  many  local  circumslance«,  snch  as  the  con^ 
stitution  of  the  soil,  and  the  disposition  of  the  radiating surfaci^ 
of  tVie  globe ;  and  it  frequently  requires  much  jiidp^ment  and 
<iti<1ri#rinriitinn  to  decide  what  imnimstances  are  to  be  taken  intd 
mt^imj'^d  what  are  not  connected  with  the  mqtdiy.  Th^ 
dbl^f  1^  to  a^oertiia  the  quantity  of  heat  which  every  part  of 
^fai^*giobe  receives  annually,  and  which  is  of  actttid  use  to  agri-^ 
^Mre  aitd  the  WeR-bein?  of  the  inhabitants  ;  not  what  depemU 
Mefy  npon  the  action  of  Uie  «m,  its  height  nbonre  horizoia,  0# 
in  %filfe  6eiDi-di«nud  arcs,  flie  temperatore  <^a*dfimal^ 
(4bblii  apoii  the  aetipn  of  tfie  son,  aka  of  tariotid  e3(tiftiiM 
<tA^ea ;  kikong  these  may  be  enumerated'  the  mhttore  ^ 
mifjkUmfln  ofdtfr^rent  Mtiides,  oroducedby  winds,  theVi^jMf 

th^  ntore  of  the  soil,  the  presence  aifd  -peeaSla'^ 
^^nMmtmliB,  and  tite  exiatetiee  of  large  tracts  of  snoW  or  mtUisi 
«ricer;  -i^-^   >  ■ 

In  distinguishing  between  the  so/fir  and  the  real  climate,  we 
imiBt  remember  that  the  local  causes  which  modify  the  sun'3 
auction  are  themselves  only  secondary  causes,  effects  which  the 
motion  of  this  luminary  produces  in  the  atmosphere.    Many  of 
the  local  or  disturbing  causes  are  necessarily  connected  with  the 
nature  of  heat,  and  are  felt  over  every  part  of  the  ti;lobe.  The 
Q^ean  tends  to  equalize  the  temperature  of  all  the  differerii 
regions  by  the  mobihty  which  necessarily  belongs  to  it,  and  th^ 
currents  of  warm  air  which  always  tiow  from  the  e(juatt^r  to  the 
poles,  tend  to  diminish  the  rigour  of  the  coimtries  of  the  north, 
in  estimatkljg  the  action  of  the  sun  alone  on  the  earth,  we  must 
have  recOurM'  to  theory :  this  will  not  express  the  actual  lieight' 
of  tli^  thermMUBter  in  difibent  situatiotts,  but  it  will  show  the 
relations  between  the  mean  temperature  of  different  regiot^; 
1^  dompairiii|;  4he  veslilis  of  the  calculation,  not  to  the  mean 
MtttfVA^fiMKk  iri^^        made  in  different  lotigitude^,  but  ti^' 
ihfi^^iietta  teini^elMaie  ef  il  single  point  taken  at  the  stmkde  of, 
ikl^itmAiiyg^  mUf  frooeed  in  our  examhiatioii  of  ivhat  dcaksmii 
^iffklDL  ^ilih^  -iifii,       fipon  aB  i^e  other  mfluencea,  solar  or  iioi' 
siiliiry  Idcd,  or  such  as  extend  to  considerable  diaiiuices;  In  tfiii ' 
W^fim^MS^'M^  €6fofm  an  interesting  compaifaott  between 

i^c^  ^e  first  philosophical  ideas  upon  the  subject  of  solar  heat, 
W  eif^  indebted  to  Ilalley,    Marian  afterwards  extended  our  . 
knowledge  of  solar  action ;  but  he  fell  into  some  considerable 
errors,  which  were  rectified  by  Lambert,  who  instituted  some 
important  calculations,  which,  however,  do  not  always  accord 
with  actual  experience,  and  which,   indeed,   depend  almost ' 
entittdly  upon  mathematical  principles.    After  him,  the  subject 
Was  taken  tip  by  Moyer  and  by  Kirwan  ;  and  they  proceeded 
mtiieitipon  (ibservation,  at  least  upon  the  method  of  endeavonr- 
irig' tO-i^proximate  to  a  true  system  by  collecting  observations,' 
aM^^nomyiilg'  them  to  cojrect  the  theory.   In  speaking  of  the 
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authors  who  have  added  to  our  knowledge  on  the  temperature 
of  the  different  parts  of  the  eartli,  we  must  not  omft  to  me^tiou:^ 
Cotte,  who  has  collected  a  great  number  of  document^ ;  lAi^. 
thev  are  not  reduced  mto  a^iw  kind  of  methpd,.  and  are  not  aUi^it 
C(juai  aullujrity. 

'  These  considerations  lead  ub  to  the  conchision  that,  in  inve^^^ 
^gating  the  distribution  of  temperature,  it  is  important  to  distin- 
guish between  tlie  results  wliich  are  deduced  from  observation^ 
%fid  those  wliich  are  derived  from  theory.    We  must  collect  all 
the  authentic  facts  that  can  be  obtained ;  and,  after  arranging 
tbeia  into  re^lar  order^  we  must  submit  them  to  what  may  be 
tq|iin^d  <einpincal  laws.   After  having  ccurrectly  ^certained  the^' 
mean  temperature  of  certain  places,  we  may  trace  on  the  globe 
isfiiih^vMl  linu,  which  thus  exhibit  to  the  eye  tha  relation  of 
ihese. places  to  each  other.  In  determining  the  lne«n  tenqp^tnre 
^  a  particular  spot,  the  old  plan  was  to  take  the  maximum  and 
fir^iTitmiiwK  •  temperature  of  the  year,  and  to  consider  the  middle 
nuip]t>er  between  th^  .as  the  mean  temperature ;  l^ut  this  t^m 
is  Obviously  incorrect.   De  la  Hire  seems  to  have        the  mrsl 
^bo  attempted  to  pursue  a  different  methodj^  and  one  f6u^ed  on 
oiqre  just  principles :  observing  the  uniform!^  of  the.  teimperfi^4 
ture  of  the  vaults  that  are  al^ched  to  the  obsenralory  kt  rafb,- 
be  prop9sed  as  a  general  fact^  that  the  temperature  of  vauha  was  ' 
ih^  mean  teinperature  of  thecfimate.'*^  The  other  method,  that 
of  the  maxima  and  minima,  continued,  however,  to  be  generally 
adopted ;  and,  by  multiplying  the  number  of  the  observations,  i|. 
was  rendered  more  correct,  but  still  liable  to  inaccuracy.  Som6 
of  the  latest  observe  is  have   noted  the  thermometer  three 
times  each  day,  and  then  taken  the  mean  of  these  as  denoting 
the  mean  temperature  of  the  day ;  others  have  adopted  the 
plan  of  obser\  ing  the  thermometer  at  two  periods  in  the  day, 
w  hich  aie  considered  as  indicatino-  the  maximum  and  minimum-— 
^un-rise,  and  two  hours  after  noon  j  while  others,  again,  have 
satisfied  themselves  with  observing  the  temperature  at  one 
period  only,  which  has  been  found,  by  jpreYious.e4k;penenc€^^|0 
^denote  the  mean  temperature.  \ 

By  comparing  a  great  number  of  observ^ations  liialde  between 
46°  and  48°     latitude,  we  find  that  at  the  hour  of  su^-8.et  Uie 
.^^niypcimture  is  very  nearly  the  mean     that  at;sun-rise  anii'^few 
iltflijjy^l^jr  xioon.   When,  besides  noting  Uie  miidmum.  ;aJld 
'  BU^unum^  Vire  take  a  middle  obtfeJ-vaJtion,  we  shall  $111  infiii^ 
error,  if  we  simply  diWde  the  sum  of  the  observatio^'bytCui^ 
'n^ithbut  attending  to  the  dura tion-of  the  ptetScttofe^npcJj^Htrthi 
and^  the  phtoe  which  the  midiQe  observation  occapies'  between 
the  extreme  terma  of  die  series.  The  middleobeepratioit^ionld 
be  it  least  fxm^r  five  hours  from^eith^r  ef  the-.others ;  bi!^  upon 
the'^hole,  the  tNv0^>baenrati6n8  of  the  extreme  temperatures 
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'    IbhtrihiUion  of  Heat  over 

W  ^   ^       fiojprtct  results*  Soiini  vety.  valu^tbie  ^limrv^'; 
*''""^^'**^'^^.mtdeT)y  notieiiig  the  ihetmameter  from  boiurti^ 
'^^.seascms  of  the  year,  and  ia  different  fatitttiieSj:| 
»e  td  fix  upon  a  number  which  may  indicatie^  the; 
jj^^e  day.   Serene  and  calm  weather  has  been  chosen  on 
asions,  and  the  thermometer  has  been  careftdly  exa- 
minwin  thk  way,  both  in  the  observatory  at  Paris,  and  under 
the  equator.    Tnese  observations  have  tended  to  contirm  the 
opinion  that  has  been  mentioned  above,  that  the  temperature  of 
the  earth  corresponds  with  the  mean  temperature  ot"  the  atmo- 
sphere, the  disturbing  causes  neaily  counteracting  each  other, 
in  express! no-  the  resuUs  of  the  observations  on  mean  tempera- 
tiires  that  havt  been  made  in  various  situations,  it  i{>  convenient 
not  to  employ  the  numbers  that  are  derived  from  any  partis 
cular  scale,  but  to  consider  the  equator  as  the  standard  to  which 
all  tjie  rest  are  to  be  referred,  and  to  denote  them  aU  i^y  uuoibm 
^^ch  have  an  arithmetical  relation  to  it . 

jfeHaving  now  ascertained  tlie  method  ot"  taking  mean  tempera- 
t^^Sy  apd  of  reducing  them  to  a  general  expression,  we  may 
proceed  to  examine  the  form  of  some  of  the  isothermal  Unes.  It 
has  been  long  kno^vn  that  tlie  temperatures  are  not  the  same  iij 
t^e  same  parallels,  especially  those  in  Europe  and  in  America  > 
hnU  iro^^e  fkcts  that  will  be-  stated^  we  sl^aU  find  that  th^s 
erence  jfi')^  so  great  as  hcgi  hfeen  iinagined. .  By  constcui^t* 
a  table,  in  whicn  we  c(Kmi)are  th^  mean  temperature  and 
^  latitude  of  different  places  in  the  continepits  or  Europe  and 
Ajpaerica,  ^\  e  leam  the  amount  of  this  difference,  and  we  di^uco 
^pm  ,t3|is  the  number  of  degrees  <^  latitude  wl^cb  we  must  gp 
ward  in  Europe  in  order  to  arrive  at  the  same  annual  mean,, 
^^s,  train  of  observations,  we  find  that  the  isothermal  line, 
or  bana,  wWch  is  considered  as  32°,*  passes  between  Ulea,  in 
Lapland^  latitijtde  66^  68^^  and  Table  Bay,  in  Labrador,  latitude 
"^^  VjTKl^  isothermal  line,  or  band,  of  41*Vpwes  near  Stockholm, 
60"",  and  St.  George's  Bay«  in  l^ewfoundland,  latitude 

  fte^sothermal  line,  or  band,  of  51)°,  passes  through  Bet* 

gium,  latitude  51%  and  naar  Boston,  latitude  42^  2Qr.  The 
isp^iermal  I'lh^,  or  band,  of  59^,  passes  between  Romi^  and  Flb« 
'ti^poe,  l&itbde  43%  and  near  Ralei<;,h,  in  South  Ciirdlina^  latitude 
^  3G^.    The  direction  of  these  lines  of  equal  temperature  ffives  the 
following  diflu  ences  between  the  west  of  Europe  and  the  east  pi 
,  'America; 


^lAliUide.  ,  < ,  J^can  of  Wfst  of  Rnrope.     Mmn  of  East  of  Amcmc*.  DitTerenus. 

^  30°  t^.  , . .  •  70- r .  .V. .  • . .  66-8°  3-3 

Mij'  63*1  .«•••••*••«  64*5  ««*^,^»*f**;  8'b 

jKjq^  50  60*8  d/*9  •# •-^^^•♦•f,^  12'9 

'  •  'The  llierMMlrical  oomben  are  all  r«daced  fron  the  centiicnide  icate  to  fliat 
of  Fahrenbeit.  In  th«  ofinnk  Ike  WUrfm-vPI  IketmtisnMk  wsle  are,  5*» 
iU9,  ido,  mptfctively,  ^      ^    •      '  ' 


Digitized  by  Google 


1 82  Ihimhhdt  'mi '  koihefkaf  iVwdi,"  Und ' he  [Ma^^, 

'Ih'adv'ciiicing  from  the  eauator  towards  the  noxih\:ptA^i'^CkA' 
me^  teiap.ei*atures  b^cos^e  less  than  that  of  the  txfolii6t  m^llm 
ffjjjoynng  pK^oriion:'  '  ^^^^-4 

Lai,  Temp.  •        T«ip.'^  - 

From  0°^20^  in  the  old  ©ontiii.  36-6°  in  the  nfsw  36-6°  • 

•  •  '      20  —30    39-2    ..w.,;.-  42-8 

30  -^40    39-2   '44-6  ^  • 

40  —50    44-6   48*3  ^ 

SO  —60    41-8    46-1 

0,^60   72-2    89-0  • 

-  Havinr  traeed  the  iaothennal  belts  from  Snrope  to  Ad  jpro- 
ymces  of  the  New  World,  the  next  object  wiB  be  to  obierVe  them 

iifi  North  America  itsell'.    Tliere  are  two  chains  of  mountains  in 
this  contiuent— the  Alleghanys,  and  the  Rocky  Mountains  ; 
first  runnin^r    .E.  and  S.W.,  the  latter  N.W.  and  S.E.,  makings' 
nearly  equal  anoles  with  the  meridian,  and  enclosing^ the  vast 
plains  of  Louisiana,  Tennesee,  and  the  state  of  Ohio.  This  coun- 
try possesses  a  milder  chmate  than  the  parallel  latitudes  in  th^ 
Atlantic  States,  the  winters  being  less  severe,  and  the  sununers 
less  hot ;  so  that  the  isothermal  lines  remain  parallel,  or  nearly 
parallel,  to  the  equator,  from  the  coast  of  the  Atlantic  to  the  eaiit 
of  the  Mississipi,  and  the  Misoury.  Beyond  the  Rocky  Mountain 
tne  chmate  is  still  milder ;  in  rfew  Cahfomia,  and  along  the 
northern  parts  of  the  western  side  of  the  continent,  the  tempera-" 
ttire  appears  to  be  very  nearly  the  same  with  what  it  is  in  similar 
latitudes  on  the  western  side  of  Europe,   llie  isotheanal  litl^ 
yoj^y  therefore,  be  bent  upwards  in  this  part.  *        '  *  ^ 

V  Wh^n  we  pass  from  the  west  of  £wope  eastward,  the'ii^ 
tt||i3R^  lines  are  again  onrved  downwards ;  but  the  few  accUmd 
obitervatioiia  which  we  possess  rendef  it  very  difi^ult  to  fix  the 
exact  hne ;  of  the  general  fact,  however,  there  is  no  doubt.  ,  W*e 
h%ye,hjtherto  found  that,  towards  the  north,  the  isother^dl 
m  aeithjer  parallel  to  the  ec^uator  nor  parallel  to  each  ot^er  j'inll 
as  thc^  curve  is  the  greatest  m  Asia  and  in  America  between  80^- 
V^t  and  100^  east  longitode/  it  might  be  supposed  that  t9t6 
tgiicid  zone  of  this  part  commences  to  the  south  of  die  tropic  9f 
f^^ieri  4)r  that  its  heat. is  less  intense.  This,  howey^r.  d6& 
not  appear  to  b^  the  case;  as'tre  approach  to  Ae  fiiie,  ^M^- 
the  parallel  of  30^,  the  isc^ermal  lines  gradually  become  jMriM 
to  thttaaselves  and  ta  the  equator.  Foraome tune  die  old  ooati- 
nent  was  thought  to  be  warmer  between  the  tropics  .  iJum.  the 
liew ;  but  more  correct  observations  have  shown  that  this  is  not 
ti^^ase.  The  mean  tenqiierature  of  the  equator  may  be.  fiaaed  ai 

,  The  distribution  of  the  temperature  through  the  different  parts 
of  the  year  differs  in  the  same  isothermal  line;  this  is  the  case 
with  respect  botli  to  the  old  and  new  continents ;  in  the  former 
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r;  ^     pishiivHdm  of  Hwf  o0er  the  Ohhe.  \^ 

^'iewDOQAlhs  are  warmer  than  in  the  latter:  as,  tur  example,  jthe 
heats  ii^l\Iadras  are  greater  than  those  in  Cumana.  Fn  the  tem 
perate  zone  it  has  been  long  known  that  the  cold  of  the  winter 
augDieBtfl  in  a  flme  ?^»<1  progrosaion  than  the  heat  of  the 
ftumm^  decreasee  ^  it-is  also  luiown  that  the  chmfite  of  islimds, 
^*^tftifc  H!>ir"lT"*.  1^  niilder  than.tbe  interior  of  continents ;  it 
the^mpy  animportent  object  to  compare  the  mean  temperatures 
of  the  wee  winter  and  the  three  summer  months,  at  difierei^ 
latitudes,  and  to  observe  how  tfie  curves  of  the  isothermal  hnei 
(Ji^these  relations.  .  Bi^  comparing  together  a  tract  on  Aft 
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• 

]^  tyo,  sea^pt^  increases  more  in  the  trtnsaUantie  than  in  tii^ 
itic  di^ct.   But  in  both'  the  districts  the  firision  of 
,  .  ^t^rature  between  the  winter  andfsnmmer.  months  is  sucIl 
upon  the  line         th^  difference;  is  yearly  douSle. what  it 

|u6qd  the  line.of  68^«  •  ,    .  v  v/r 

tracing  the  same  isothermal  line  fr6m  west  to  eMI/4ii  order 

^  ob8|jN^  9i0  'difference  between  the  winters  and  the  summeri^ 
;!^  t^ct  fliat  the  difference  is  less  near  the  convex  summits  of  the 
ifihel  than  near  the  concave  summits.  The  same  causes  which 
tend  to  raise  u\)  the  lines  towards  the  pole  also  tend  to  equalii^^ 
the  seasons.  Europe  may  be  regarded  altogetlier  as  the  western 
part  of  a  gre.U  continent,  and  subject  to  all  those  influences 
whicli  inak(  (he  western  sides  of  all  continents  warmer  tlian  th^ 
tiastera.  The  same  difference  that  we  observe  in  the  two  sid^ 
of  the  Atlantic  exists  on  the  two  sidns  of  tlie  Pacific ;  in  the 
north  of  Chiivi  the  extremes  of  the  seasons  are  much  more  felt 
than  in  the  siuae  latitudes  in  Xew  Calilbmia,  and  at  the  mouth  of 
the  Coluiubia.  On  the  eastern  sido  of  North  America  we  have 
'  tUe  same  extremes  as  in  China;  New  York  has  the  summer  of 
Kome  and  the  winter  of  Copenhagen  ;  Qtiebec  has  the  Stmimei' 
of  Paris  and  the  winter  of  Petersburgh.  And,  in  the  same  way 
in  Pekin,  whieh  has  the  mean  temperature  of  Britain,  the  heats 
f^jSummer  ai  e  greater  than  those  at  Cairo,  and  the  cold  of  winter 
i|S-8^ere  a^  ^at  at  Upsai*  ^This  analogy  between  the  easten^ 
^flf&i&o^  Asia  and  of  America  sufflcienuy  prores  that  the  ine- 
Ijyoi^iie^  OsC  the  seasons  depend  upon  the  prolon^atidn  and 
r^argement  of  tlie  continents  towards  the  pole,  and  upon  th^ 
r^i^ncy  of  the  N.W.  ^nri^ds^  a^d  not  upon  the  proxiiiity  of  Itf^ 

\^^^^W^^i<^f  ^^^^^  r  -t. 
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Humboldt  x)n  hothjeri^l^JJ^  [M^^^jjcu, 


~   !i;  n?  Ti 
booiSlP^  ^rtoft.  c^rpv 


i''«r5<  Group, 

Concave    summits  in 
America. 

Natchez,  lat.  lil^  S8f 

Williamsburg  37  18 

Cincinnati.  ..39  0 

Philadelphia  .  39  36 

New  York.  . .  40  40 

Cambridge.  . .  42  25 

Quebec            46  4T 

Nain   ,57  p 


58  0O 
46-4 
43-7 
440 
38-6 
34-6 
230 
6-8 


*  '  ^  Second  Group, 

Copvex  6umiTMt3  in  Eu- 
rope. 

(A)  Climate  of  the  con 
V  .    tinent^    -  *  -<  ^:>H**\-t 

Rome  41<^  53'  50  4 

Milan              45  2S  47-8 

Geneva  46  12  39-6 

Buda../;./..  47  29  38-3 

Paris              48  50  42  2 

Gottingen....  51  32  34-2 

Upsal  .  59  61  29-4 

Petersburgh. .  69  56  27-5 

Vmca              63  50  23  0 

Ulea,...,,..  65  0  140 

Enontekies  ..  68  30  11  4 

(B)  Climateofthecoast. 

Nantes  ....^.47?  13' 
London. ;  ..Y,"5r  SO 
Pnblin  53  21 

Xidinburgh.  . .  57  57 
pipe  North,  .  J 1  p 

'</  f  Third  Grovp, 
Concave  summit  of  Asia. 

Pckin  3&0  54' 

— —  — -■ 


66'^o 

61-2 
57-4 
53-6 
49  1 
45-5 
39-6 
27-5 


500 
44-2 
41-9 
41-4 
24-8 


,1  J  V|/* 

55-4 
51  0 

45-6 
49- 1 
48-2 
44- 1 
39-8 
36-9 
342 
260 
28-6 


53-6 
49-8 
45-8 
47-3 
300 

. .  .  I  ♦ 


May.  ^w^c. 


.'ill 


41-4     57  0 


72-60 

66-6 

61-2 

61-8 

65-8 

56-8 

54-6 

37  0 

,  •  <V 


•V- 

67  Q 

65-2 

58- 1 

64-8 

600 

57-8 

48-8 

52-2 

43-7 

410 

36-5 


600 
56-4 
51-8 
50-6 
340 

i-^i  .:> 


70-4 


79-2» 

77-8 

70-8 

72-4 

82-2 

70-2 

63-8 

43-8 


T2-4 
70-6 

62-  2 
68-4 
64  4 

63-  2 
580 
59-4 
550 
550 
49-4 


65-6 
64-2 
55-6 
57-2 
40- 1 


tlifferenrcs  of  tem 


>t;Che  four  months 


8-  20 
14« 
137 

9-  6 
10-5 
10-9 
16*6 
20-7 


640 

5-4 

3-8 

8-  2 
16-7 
11-3 
150 

9-  3 


6-60 
112 

9-4 
tO-6 
16-4 
1 3-4 

9-2 

6-8 


of  year. 


J I ii 111  7* 

n>\ 

64  80 

58- 1 

63-8 

53-6 

53-8 

60-4 

41-8 

26-4. 


•  t  I 


5  0     Ji-6  *   5  4 

3  2     14-2  5  2 

60     12-5  4  1 

10  3     15-7  3-6 

60     11-8  4-4 

9  9     13-7  5-4 

10-  4  90  9*2 
9  4     15-3  7-2 

11-  2  9-5  IIS 
120     J  5*0  i4'0 

15-2      9-9  12-9 

., ,  . 

13«  5-6 

6-6  7-8 

6:0  S'd 

3-3  6  6 

4*0  6^ 


3-6 
5-6 
3-9 
59 

i .^o»i  j 


84-2  15-6 


23^4"  '  13-8 


60-4 

55-8 
492 
600 
600 
46-7 
41  9 
38-8 
53-2 
350 
27  0 


546 
51-6 
48*4 
47-8 


54-9^^ 


TABLE  IJ.  • 


jcisatlanticband,  longitndi 


V)V  -^rf  -v  ^ J  (. 


II., 


Mean  temp,  of  the 


:car. 


Win 
ter. 


(Pondicherr>)  IP  35' 
Cairo.      '  -^^^ 


FuDChal.rf...S2 


Kome  *       i  t 
Bourdeaux. . . 
Paris  ....... 

Copenhagen  . 
Stockholm.  . . 
Dronthcim.  . . 




30 


41 

44 

48 
55 
59 
63 
63 


2 
37 

55 
50 
50 
41 

20 
24 
50 


85-4°  77-0° 


Sum- 
mer, 


'it  .Ui 


PUrea^ 


7'2-6 
68-4 
60-1 
56-5 
51-8 
456 
42-2 
39-7 
31  0 


57-6 
63-8 
45-8 
420 
38-3 
31  0 
260 
240 
13-4 


90-8=^!  Cumiiiia . 


84-6 
72'6 
75-2 
70-9 
66-2 
62-6 
61-8 
61-3 
54-4 


Havannah .  . . 
Natchel:.  '.',^, 
CHicionati.  . . 
Philadelphia, 
xycw  York  . . 
Cambridge.  . . 

Quebec   

Nain  


Transatlantic  banif,  longi- 
tude 67"  ^  97"  W^y 

Vfean  teraf  ^^Ul^ 


Lat. 


100  27/ 
23  10 

39  6 

39  50 

40  40 
42^  .'.05. 
46  47 
57  10 


Vear- 


Win- 
tcr, 


Fort-Churchill  59  2 


81  (30  ,81-3° 

64e> 

53^ 
53- 1 
53-9 
50^ 
41-6 
26-4 
25-5 


80-4 
H;48'i> 
^-9 
32-2 
300 
340 
150 
-  6-4 
6-8 


Suin- 
jner. 


8330 

79-9 

19»I> 

73-0 

73-8 

790 

70*4 

68Q 

48-4 

52  Q 
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.1818.i^'^    •  i>istribution  of  Heat  over  tJ^e  "Globed'  l^'*'  * 

The  foliowing  table  ^cms  how  ibe  aimiial-'liettt  is  divided 
pie  two'  HiiaiB  ijf  winter  and  summer  In  all  tiie  <&£. ' 
Mint  parts  oftlie.temperate  zone.   The  observations  ialNi4eed 
-aJonff  the  isoikeiiuid  fanes  froBEi  W^«*to  fi^i  vifi'tfaoBe  ue  pi'eiei^evl  * 
whi<Si  tare  situated  nearest  to  the  moet  curved  parts  oFm<d  !&ies ; 
.  the  loitgitiidee  are  ti4«ii  from  Ae  Bidri^ 

Mean  temperature  of 


*  Isotherms) 
iioes  of  68^, 


Isothermal  lines  from  32°  to  6S^. 
J'Long.  84^      W.,  U^,po  30.  (t  lunda). 


Wiuter.  Summ.  ^ 


>  •  •  4  •  •  •  • 


53-6 


ao'S 

bO'5 
770 


Jiotli.liae  of 


'  ■■(■ 
i&otb.  liiie  of 


>  > 


Long;  lao.lS'  W.  9  IM.  Sfo  37  (liaMra)  af*a  . 

iheag.  00  40*  a  ;  la».  36^  4«'(N.  o€  Africa).  M-O  . 

IloCh.  line  of  j  Loog.9i°  W  ,  lat.       Siy  (Mlssis<ipi)  b...  46*4  . 

«-5<».       ILoDg.  iai.  40«>50'(llaly).   ....•  50-0      77  0 

liollk.  line  of  /  I.ong.  86<»  9(/.  W. }  Itt.  SSo  SO'  (Bui*  of  Ihe  Ohio).  St-S  . .  78*4 
50»»        1  Long.  1  2'  E.  i  lat.  4S^  SO"  (Soatb  of  France).  . . . «  7M 
'^Long.  870  w.  I  UL  SS^*  ^  (Amer.  W.  of  tbe  AUef. 

hanvs)  St^ 

Long.  760      w. :  lat.  40°  (Amer.  E.  of  the  AUeg-     »  ?  ^ 

^    hanys)  Ml 

Long,  so  52'  W.;  lat.  47°  l(y  (West  of  Ffaace),*,..  410  .. 

I  Long.  7  E.;  lat.  45*  SfV  (Lombard}  )  S4-7 

i^Lung.  1140  K.  I  lat.  4(H>  (Eastern  Asia)  26*6 

'Long.  86P  40^  W. ;  lat.  41o  SO'  (A«cr.  W.  of  tlia 

Allegban>'!>  ,  «r31*I  .. 

Long.  73030'  vr.|  lat.  4I0P  (Amer.E.  ol  Oie  Allege. 

bany »)  •   SO'2  .  * 

Long, 90  W.|  l»t.5^30'(Jlrelaod)  »,...p..,^'«  .. 

Long.  30  W. I  lat.  580  SO'  (Englaud)  .4.*,»..«  SS*4t,^^  M'B 

Long.  OO;  lat.  510  (Belgium^  86*5  ..  61-5 

Long.  16°  40'  E. ;  lat.  47°  30'  (Hungary)  3M  . .  69  3 

.Lang.  114<i>  E. ;  lat. 40P  ( F:a9tern  Asia)............. ^fii'O 

Long.  230  20*  W. ;  lat.  iA°  48'  (Am«;r.  K.  oftliaAlkf- 

hanyt>  ••.•«<  ^9 

-{  Loag.  40 30'  W. ;  lat.  57o  (Scotland)   36-0 

^.^1  Long,  100  15'  E. ;  lat.  5.Ti40'  (Denmark)  31-3 

J.  ,.LU|^  190  JE.;  lat.  W^d' (Polauil)  ^. 0 

:fLong.  73o3<FW.t  W.4To(GaBada).  .j^.,,..,;.,^  14-0 

iJlb^ni     #     I^"ng-         ;  lat.  62«  45'  (Weiiern  Ndr«l^)/  -54-S 

1i!m*     •<  ^^S'  l^''      J       6^      (Sweden)..  J......  «4-8 

Long.  22°  E. ;  lat.  1)0°  (Finland).  SJj-O 

Long.  340  E.  J  lat.  58°  30^  (Centre  pf  Russia)   13-0 

I       ,  Long.74oW.$  laf.  50»(Gaoada)  O^a 

l^tb.lideof  )  Long.  15*4fi^B;i  la^aVSO''(W.ciM«f  iallol^ 

a^^'    S     Bothma)...,...   57« 

I  Long.  S0»  E.  ;  lat.  6to  SC  (.E.  coast  of  djllo)   16  T  ..  69*0 

i^th  n«*.«f  f  Lon^.«>^W.;  lat. IS"  (Labrailor).    S-8     5l<a  . 

iiotlhline  Qf  J  LooS.iioao'  E. ;  Ut.  65°  (Sweden)   U-a  WS 

A:^:tr,uAhmiW^i  lat.7lo(Nfi*«w|l«rtaf  #«fi»fal.  •-.•••.4»-1 

We  may  perceive  from  this  table  that  the  inequality  of  the 

winters  on  the  same  isothermal  line  increases  as  the  annual 
Keat  diminishes,  from  Al2:iers  to  Holland,  and  from  Florida  to 
Penhsylvanitt.  If,  instead  of  observing  the  most  severe  winter 
which  is  found  in  evpiy  chmate,  we  trace  the  lines  of  similar  , 
Vk'inter  temperatures,  which  wc  may  style  isockcimal  lines  ;  thcse^, 
so  fer  fpom  o()incidin£j  with  the  isothermal  lines,  oscillate  round 
eonnect  situatioas  that  ate  placed  upon  difierept 

*^HH<»'nu^Mi,'  e^tprei^ing  the  isothermal  liocs  0$  (he  ceat^mde  iaA€^  ift^ 
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73-4 
82-4 

71-6 

73i 
fiSS 


71^ 

56-4 

6'i-6 

68-Q 

62-6 

60-8 
63  6 

mo 
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186  HmiMldt  on  hothemal  Unes,  and  ijie  [Mahioii, 

i(i<»^e^alliiwis.i  JF|Wf>¥iBuwHte>  in  Belgium  (geo.  laU  52%  isotJi. 

fklA%  «f»iir Scotland  (geo.  lat.  W%  isoth  lat.  45-5^ 
lAi^  misters  are  more  mild  .thaa  at  Milan  (g«o»  M^..46°  28^y4wti^ 
M»  ft?*?""),  lif^imd  pr^ents  out  of  the  moat  raiiiur]^sabji«yi% 
mvl^pf^^  eomhinfttion  of  very  mild  winUrs  with  cdd  fmth 
m$nf  .die  mean  teja^^erature  in  Huogaiy  for  the  Jxn/onHii  at 
A^igvmt.  is  7]'6%  while  in,  Ddbiin  it  only  60*8^  The^,  aad 
inaiiv  QOker.  inatances  .which  ;might  be  adduced,  prove  that  the 
j8(y^neioauil  lines  vaiy  much  more  from  .the  terrestrial  p^aralleb  tliap 
iioibfirmd  lines;  in  die  dimates  of  Europe  the  latitude  oir 
two  (riioesy  which  hiave  ti&e'bame  oimaia/temperature,  never  di£(ent 
ipiore  than  8^  or  9°,  while  there  are  places  that  have  th^  s^|^ 
winter  temperature  that  differ  in  latituoe  18°  or  19®.  .;^*rJ4 

-  •»  "  The  lines  of  equal  summer  heat,  the  isothermal  curves,  as  we 
Hiay  style  them,  lollow  an  exactly  rontraiy  direction  to  the  iso- 
cheimal.  We  find  the  same  summer  heat  at  Moscow  and  at  the 
mouth  of  the  lA)ire,  although  the  ibriiieris  1 1°  further  north  than  the 
^tter;  a  circumstance  which  is  attributed  to  the  radiation  of  th^ 
/Barth  in,  an  extensive  continent,  without  any  considerable  moun- 

*  tains.  With  respect  to  the  relation  which  subsists  between  the 
temperature  of  winter  and  spring-  in  different  climates,  it  follows, 
from  what,  hsui  been  stated  above,  that  the  increase  of  vernal 
temperature  ie  considerable,  and  likewise  much  protracted, 
wherever  the  distribution  of  the  annual  temperatiite  am^g.  the 
lii^rpi^riieftBons  is  very  unequal,  as  in  the  north  of  Eiirope^'^u:^ 


T 
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r 

mn^rea^  is  great^  but  short,  in  the  more  temperate  pa^'<>T 
iEurope  ^  that  it  is  smaU,  b^t  protracted,  in  islands  'ytSipa  i^filtf^ 
|^e^r4Mi^rat|ii  bainds  jof^diiitate  enclosed  between^  tba  sVue 
dims,  fi^  vexnal  incireaee  is  smaller,  and  less  prot^tedi  m  \^ 
ikif^  in  ,^gh.  latitudes* .  Jlilany  very  important  conclusions  jcirip 
jis4i|4^eflr.frpm.  tbese^  fimta  vei^etaff  tiie  eflkcts  of  ^  SflG^fem 
cSlimie^  on  .tbecdti^Kitidn  of  various  kinds  of  plants^  ikpep'(^ng 
partly  uj[pn  tite  aboofute  heat  and  cold  of  the  summer  and  winter 
respectively,  partly  upon  their  relation  to  each  other,  a^id  partjj 
tip6nthe  transition  from  one  season  to  the  other.  ' 

The  southern  hci.  i sphere  differs  considerably  from  the 
northern;  it  is  certaiiily  colder ;  but  the  degree  of  difference 
between  them  has  been  very  differently  rated.  The  coldness  of 
the  southern  hemisphere  has  generally  been  ascribed  to  the  sun 
bemg  a  shorter  space  of  time  below  than  above  the  equator  j 
it  probably  depends  m(^i  e  upon  the  greater  proportion  of  oce^an^ 
which  gives  to  the  southern  temperate  zone  a  climatje  appro^^^ 
ing  to  that  of  a  collection  jof  islands;  thisitt  ia^.th|»reft)r^,  a  \^  * 
accumulation  of  hflottdilriiig  the  summer,^  and  a  le8a,4iid»rtrt(| 
from  the  lahK^  xin.i|K0pQrtif]^io>its.k9S  exte»t>;  ithsciftfifi^dfQIlPiegr 
quent^r,^acJeas:currontofjRarmiaiv.fimlbftf!^^  Wt^^^^^ 
south  pde^ivAuK^i  ^ftiAnts.'  the  ice  to  accumulate  m<wo.  ro«M94  i^- 
Neai^  meie99aior;r«bid.ittdeed  dintiightbe  i^.^ofiiteil^^ 
tone,  the  temjferiture  of  the  iwo  hemispbeies  appefurs  to  b^ 
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"Dtstnhution  of  Heat  oicr  the  Globe/  Mt 

■feme^  bnt  the  dHTiN^nce  begins  to  be  feltin  the  AttlfaMl 
til!  tte  ^Sl'^  tif  latkudMr;  «»d  ^re  i»  a  oottskfeiaUe  d^ttm 

"^^^eV  Me  both^  e<5[uallv  diatant  ftofll  equator,  dbii 
in?  74^y  the  latter  7^4^  The  aoutkeni  climates  gede* 
iMfar  mm  fMse-ef  Ihe  noitfir  m  re8peet4i^  tfie  |firtnWtieii 
le  feikit>eratuie  through  the  difitlrent  pMal  of  the  .  'fe 
tb4  Aoaibem  )hemk(Aeie,  mid^  Oe'isotheaiial  Unds  ofiM^'itMir' 
W0  find  titmnfertf  iiihieh,  onii#  hemisphere^  belo^  to  Ae 
Imeft  of  35'5<>  and  41^.  We  are  not  accurately  acquaiiit«d<vHMl 
the  mean  temperature  of  any  place  dbore  60^  of  south  latitude ; 
hut  there  is  every  reason  for  supposinjg  that  it  differs  considerably 
from  the  same  degree  north.  *       •  • 

in  estimating  the  temperature  of  the  ocean  there  are  four 
circumstances  particularly  to  be  attended  to ;  1 .  The  temperature 
of  the  water  at  the  surface,  corresponding  to  the  ditfereiit  lati- 
tudes, supposing  it  to  be  at  rest,  without  either  shaUows  or 
(Currents  ;  2.  The  decrease  of  heat  in  the  strata  of  water  which 
rest  upon  each  other;  3.  The  eti'ect  of  shallows,  or  banks,  upon 
the  temperature  of  the  surface  water  ;  4.  Tlie  temperature  of  the 
tuTvents  which  mix  toorether  the  waters  of  different  zones.  The 
tvater  of  the  ocean  is  said  to  be  the  warmest  between  6°  45'  N. 
and  6^  15'  S. ;  it  has  been  found,  by  different  observers,  to  be 
from  82*5*  to  84-5*^;  the  temperature  of  the  ocean  in  this  part 
is  from  4°  to  6°  higher  than  the  tefmperature  of  the  air  which 
reposes  upon  it.  As  we  advance  towards  the  poles,  the  inftueilce 
of  iii^  4ea8ona  npon  the  temperittnre  of  the  surface  of  the 
^hmei'  venr  sensible ;  but  as  a  grefat  ip(ii|3s  of  vrnter  foUoi^  tfie 
el^i&if^of  the  temperature  of  the  air  tct^  slovi^ly,  ^'dbtos^cf 
fife  ffioiith^  in  the  ocean  and  in  (be  idf  do  not  corresponds  -  s:  - 


*^  To  Complete  the  subject  of  temperature,  we  have  still  t6  Wh- 
ifider  it^  variations  in  the  chfierent  regmns  of  the  atinbsphete", 
«ti(t'ft&' die  int^or  of  the  earth;  but  our  remafiis  ^ave*^S€lctt 
i^aftv  (^ittehded  to  so  great  a  length;  that  Ve^*bhttV'h)6l;,  *bI 
^^t;' enter  upontheae  tcplcs.      '  '  ^ '  > '      :  r 

koii^mnal  Bamk^  nu4  DUtriOiUion  of        over  ike  Ghl^r 

'^Hi^^iempeTatureB  are  eaqpre^sed  in  de»eea.bf  JFahnaritaMi 
AMiUiiietfir;  the  kngitudea  aie  «ouittea  ihmki  etsi^^ovesl; 

fe^mpft^Mte  iSbf^  teftWtt  him  been  tidculaM  tif^  ^tf  afc  tte 
im^Ui^  IDeiMteber,  hxamn^  and  Ftimuyi  fota^ibc  iteeha 
Mfap^nftttf^of  the  winter,  tte  nark  *  'te^nrefixidi'tb  th^e 
fliS^illtu&'id/mi'^t^^  of  >  iiittoh:  towBeencTtetiffiiB^^ 

WMpAjeP*4miet}  t>red»lo^^  genetiOly  by  a  ipiai|rifof  ^004  dhmal 
tifetl^f'^flli^  lisMfcermsil  carve8^haTing  a^ieemnve^isaipdiit'dn 
^sbg^ye,  and  twoeonrex  mimmits  vti  Mm'^M^  !£a^r|[i«A^eifioa^ 
tti9<)»imilBltd4s  denoted  to  which  the  inditidaal  pkc^s  behm^ 
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*  Coast  of  Labrador.    Two  years  of  observations.  Fioutiiu 
iee  towards  the  east.    A  transatiuntic  cEmata«  Mtatttei^ef; 
ture  of  Oct.  about  :J4-6*^;  Nov.  26-6^.       *         ;  ^ 

.  •  Centre  of  Lapland.    A  European  climate.    Fine  vegptatioil 
June,  49-4^;  July,  69-6°;  Aug.  56°;  Sept.  41-8°;  Oct.  ^t:.^''^ 
Nov.  12*4^.    Inlamd  sitaatiim.    t^pecimea  of  a  cmtesent 
climate.  • 

*  Eleven  years  of  observations,  calculated  afresh  in  decads  by 
Wahieoberg.   Thermometer  verified  by  Saussm^e.    Mean  tem^ 
porature  or  seven  months  of  the  year  below  32^.   Winds  blo^r 
jkom  Itat^r-lB  'the  winter.   Minimum  obsMrved  in  the  winteir 
—  0*4®;  in  Aug.  at  noon,  in  the  shade,  maximun^  64*5^ ;  th^ 
iu|^  in  Aug.  freqaentiy  from  33*8^  to  29*3^ ;  the  tetn- 
peratore  of  Oct.  29*3^*  represents  Uiat  of  the  whde  year ;  ^tii€rf 
Col  de  Oeflnty  lOJ5i%  feet  UgtK  the  mean  tenqperature  of  Joly 
is  86*6^.  We  find  32^  to  be  tne  mean  temperature  in  Emifey' 
in  46^  of  latitude,  at  5,400  feet  high ;  at  die  panJM  if  Ae 
Canaries,  at  19,900  feet ;  in  the  An&s,  tmder  me  fiqustdir,  at 
16,600  feet. 

.  «  Apeh,  Voy.  en  Norw.  ii.  416.   Specimen  offlie  olrinatid'lif 
the  islands  and  coasts  in  the  north  of  ESirope.   April,  30*^ ;  May, ' 
33-8^ ;  Oct.  32** ;  Nov.  25  8^    At  Alten,  lat.  70^ ;  mean  teinpfir- 
ature  of  July,  63-5°  ;  a  continental  climate.  iJsri' 

•  •  Finland,  eastern  coast.  May,  40-8°;  June,  55^;  July,  61*6'°: 
Aug.  66'b°;  Sept.  46-6^5  Oct.  38  5*^;  Nov.  24-6?.  Jiilm  a»** 
fiuch.  ni  l  .t: 

f  Eastern  coast  of  Western  Bothnia.  Dr.  NcBzen.  Marefa; 
23-2**;  April,  34°;  Oct.  38-2°;  Nov.  24-6° 

'  Euler.  Mean  temperature  of  the  year,  38*2°.  inochocteotr. 
Act.  Petr.  xii.519— 533. 

*  Two  years.    Berlin,  in  the  Mem.  de  I'Acad.  de  Drontheim, 
iv.  216.    Aoril,  34-4° ;   May,         ;  Oct.  39*2° ;  Nov.  27*^^- 
Climate  of  <uiewest;Coast  of  Europe.  "  • 

^  Four  years.  Joiumal  de  Phys.  txsdx.  40,  A  cdittinental 
climate.  Winter  colder,  and  summer  warmer  than  at  Petetd^ 
burg.  'Pastern  part  of  Europe ;  height  as  taken  from  Stritter. 
Chttmoume,  hit.  46''  1';  long.  8^48'  £.;  teight;  %168  WslKr 

Twehie  yeain.  Kirvftia.  Colte,  mean  of  the^^/  4l'9f^ 

of  t|ie  suttifter,  67*4^  too  high.  '  West  coast  of  IHnland^    '  -  r. 

"  Observations  from  1774  to  1804,  made  by  Maflet,  Pro^tj^erfa^-^ 

Hohnquist,  and  Schilling,  calculated  by  M.  De  Budh.  Voi^  ik 

Hl^rw.li.  309.    It  is,  perhaps,  the  place  tlie  mean  t^mp^rJ^tiife 

of  Which  is  the  best  determined.    Winters  more  serene  thfeii  at- 

.  Stt>ckholm;  colder  ori  account  of  the  radiation  of  the  ground  ani'' 
the  air.  .    .  •  -.if  ''tnwtl 

Thirty-nine  years  of  observations,  15  of  which  are  v^"^" 

food.    Wargentitt.   Cow,  mean  temperature  of  the  year,  44-2'/»' 
iva  iott(Wi(ths  below  32Vtt^at  P^tewbui'g*   v  •  '  -  i"^"^^  \o  twea: 


I 
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v»fff*,F0ir  yettrsi    A trans^ttaatic  climate.  '  .  • I  {.  --^  /  *  ' . 
M  Buch,  two  years.  Mean  tsmperatiu'e  of  the  winter  &caFeeivi 
29- 5"^.    West  coast.  •  '  «       f »        .  . 

Alps  of  Bavaria.    Six  years'  observations,  calculated  by 
M.  Wahlenberg.    Many  frnit  trees.    Convent  of  Tej^ernsee,  in 
BaviBiFia,  height  of         ieet ;  mean  temperature  of  1 785^ 
Peyssenberg,  4 1''. 

Bugge.    Three  months  below  32"^.    Under  the  equiU;Of| 
mean  temperature  of  44-(i^,  at  an  elevation  of  18,000  feet. 

Dalton.  West  of  England.  Climate  of  islands;  spaogSF 
^a?.    Keswick,  lat.  54"       iong.  6''  2^"  W.;  msm  tempm^ 

ISifrnm^    Seareeiy  two  yem'  obvemAloii*.  Sootlienv 

kititiide.  •        ....  .      .  , 

j^dnmii.    Fifteen .  yean.    Cifanale  of  Ite  oentbeii  of« 

-Sixyeito'  obsemtioiMi  of  M.  Eacher,  caksnkted  bf<Wdi«' . 
lenberg.   The  town  is  situated  in  a  hollow^  to  which  ^hd  wmrf 
it0i^;pannot  penetrate,  that  raider  the  winters  more  ienpanlt^ 
uf^H  Qdier  partil  of  Swilserlaad. 

^-T^  f ftiloiilation  has  been  made  from  six  year^  of  exceBsatf 

obseirvations,  by  Professor  Playfair ;  dmns^  this  time  the  ther-* 
mom^ter  was  never  seen  above  75*8°.  Vegetation  continues 
fijopi  March  20  to  Oct.  20  ;  mean  temperature  of  these  seven' 
months  if  from  o5-8°  to  50*9®,  accordinu  as  the  years  are  more 
or  less  fnntfnl;  wheat  does  not  ripen  if  the  mean  temperature 
descends  to  47- »    .         .    •      .  .       ..v.  ,^ 

^  Guittard.  Only  three  years.  Mean  tempei^ture  a  little  too 
high.  Eastern  part  of  Europe.  A  continental  climate.  * 
•  ^  Four  Vears  of  observations,  by  M.  de  Salis  Sewi*,. calcu- 
li^ by  M.  Wahlenberg.    Mountains  of  the  Grisons.  *  * 

"*  Kirwan.    Irish  Trans,  viii.  203,  and  2G9.    jcipecimen  of  the 
cKRute  of  the  islands.    Coldest  days,  i&^i  interior  *<if  tlie, 
fBBmtiif,49'2^,    Hamilton.  t •  - '  / »'    ' . . 

f  The  cHm^t^  of  Berne  is  a  continental  cUnMdOy  in  0Qafi|rari«9n^' 
tlj^  t^at  irf'.C^fneva ;  there  is  no  li^e  near  it.  .  ; 

Seven  years  of  observations.  Saussme.  Meaorlfinpefittiire^ 
V<^.  §  1418.   I  find  the  mean  teim^ef»|i]|re  ihm  1796 
-1816,  30^  InteriiH^  of  the  earth,  52^   Fiotese,  BiUiiidieq[iie. 
]^,4»miv- 109.  :*  ^ 

j^mixfem*       •  »  .♦'f- 
linstria.^  Berlin,  lat.  62**  3F ;  mma  tempemtave,  probably 
#4°  to  47-3°;  according  to  BegueUn,  48'8«;  springs, ! 49^2^'. 
Rfetisbon,  lat.  49°  ;  height,  1,104  feet;  mean temperatup^ 
Munich,  lut.  48°  8';  height,  1,608  feet;  mean  temperartHna^:* 

.      '  -    -.nr  tT 

\*'-Ramond.   -Seven  years  of  excellent  observatsonAL  ,Thi^ 
mean  of  the  moatlm,  aj:  upon^^  well  a£r<^ert»in^i  ;  ^|vvitnr^^ 
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Ida  HimhMl  m  Imkarml  Lim^  and  the  lHAn^t, 

p.      .  Cottet^iiMn  t«mper«tertt>  61*2^ 

»  Wahlenbeig.  Flor.  Cup.  p.  90.  Cowtiiwiiri  diwta. 
Qeiglit  of  dia  obierratoiy,  474  fuel. 

^  TfFo  Boston,  in  New  EngfenA.  Thim>llwtiff 

cKmiie^  The  diem^iqieter  eometimee  de^cppAa  to  0^. 

^  Eleven  years  (1803 — 1813)  of  observations  zaade  at  the 
observatory.  A  greater  number  of  years  will,  perhaps,  give  the 
mean  temperature  a  little  higher.  Vaults^  63^.  Kirwaa  find*' 
for  Paris,  i'lom  seven  years  of  observations  ol  unequal  value, 
51' 6- ;  he  fixes  upon  52*7°.  Cotte,  from  29  yeais  of  observa- 
tions (Jouro.  de  Phys.  1782,  July),  53*2°.  Cotte,  for  33  years, 
(1763—1781,  Mem.  Instil,  iv.  266),  62-4*'.  The  extraordmaiy  ' 
year  of  1816  offers  the  mean  temperature  of  48-8°  ;  winter,  37*2'^; 
sphog,  49^ ;  summer,  59*6^ ;  autumn,  50° :  the  precedmg  year, 
lol5,  oHers  a  mean  temperature  of  o0'8°  ;  wmter,  37'2°  ;  sprins^^ 
52*7°;  summer,  02-8°  ;  autumn,  30"8°.  Arago.  Mean  temper- 
ature of  Montmorency,  for  33  years,  50*8° ;  height,  498  feet. 
Cotte.  Strasburg,  lat.  48^  34^ ;  height,  480  feet  ^  mean ten^pmr 
ture,  49-2°.  Herrenschneider. 

Dr*  Young.  Mean  temperature  varies  from  47*8®  to  51*4°, 
(Lectures,  ii.  453).  Cavendish  (Trans.  1788,  p.  61),  48-8^ 
Roebuck,  Hunter,  and  Kirwan,51'6^.  Horsley,  61-8®.  Accord- 
ing to  Kirwan,  the  four  seasons  in  London  are^  39*6^,  50*9^, 
§2^;  at  Paris,  362?,  6P,  66*^,  52-6° ;  from  which  mutt% 
London^  61-2^;  Paris,  52*4^  Cotte  (Joitfn.  de  Phys.  nxii. 
36)  thinks  London  is  61*2^  and  Paris,  52*4^  Tha  ^Bfjt&w 
wUch  we  observe  in  cultivated  plants  depends  less  upon  meai^, 
lanqierBture  thaniqpon  direct  light,  and  the  smaity  of  tibe  9ifmh 
sphere. 

Seven  years.  Cotte.  Lisle,  48'4° ;  Rouen,  51*4^^  Cauii- 
bray,  62®;  Soissons,  63*4° ;  Rethel,  53-2°;  Metz,  63°;  Nancy, 
62®";  Etampes,  ol®;  L'Aigie,  49'8°;  Brest,  d4f2^i  Mayenne, 
62®. 

^  Mohr,  and  Van  Swinden.  Five  years. 

^  Thirteen  years.    Temi>erature  ratlier  too  high  ? 

"  Eleven  years.   Van  Swinden.   From  1771-T-1783. 
temperature,  61 '2*'. 

Concave  tr^satlantic  summit.  Seven  years  of  observa- 
tions give  64-8® ;  for  the  four  seasons,  34°,  62'',  75*2®,  66-2®. 
Rush,  62-6  (Drake's  View  of  Cincin.  p.  116).  Coxa,  64  2®. 
M.  Legaux  finds  for  17  years,  for  Springmill  on  the  Schuylkill, 
lat.  40®  60^ ;  mean  tenmeratuie,  63*4.  Snnnga,  near  PUMm^ 
M•8^  Warden.  " 

^  Two  years  only.  Retif  de  la  Serve.  The  tfaennomet^f 
sometimes  descends  to  —  4®  in  the  paialM  of  Naples  !  Springs, 
64-a®.  Ipswich,  lat.  42""  38' ;flMaatemperatiiit,«0«.  W&SU^ 
burg,  m  Viiginia,  CoCtO  wd  lOwm.  I^WifMtofiii 
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Transatlantic  climates  west  of  the  AUeghanys.  Good  ob- 
senrationa,  from  1806—1813.  Col.  Mansfieid  (Drake  p.  93).  • 
Minimum  of  the  wmter,  from  5^  to  9*4*^;  Jan.  1797,  as  low  as 
— ifiid*',  for  39^  latitude.  Maximum,  89-6°  to  107-6°  in  the 
sbade,  without  reflection;  ^  of  aO  the  winck  S.W. ;  springs 
nstr  Cincinnati,  64*4°.  little  snow  fitUs ;  but  it  is  abundant 
between  lat.  40^  and  42^. 

^  Tlnee  ytaii  only.  Bongourd.  Dijon^  height,  810  feet; 
la*.  47^  1^;  mean  temperatoie,  50*9^.  Besangon,  height,  804 
feel ;  lei;  47^  14^ ;  mean  tempeiatuie,  5P  2^. 

'^'"SSx  years.   Duplessisy  and  Boodan.   Temperature  of  the 
soiuiier  too  high?  RocheHe,  63°.    Poitiers,  52-6°. 

^''Amyot.  Six  years.  Concave  Asiatic  summit.  Three 
months  below  iii  ,  as  at  Copeuhagen  j  the  jjummer  like  that  at 
Naples. 

•  One  of  the  best  determined  points.  The  years  1789 — 1812 
are  calculated  in  decads  oi  days.  Observations  of  the  AhIkj- 
uomer  Rej^gio,  April,  55-8°;  Oct.  58*1**.  The  two  dt  <  ;hIs 
which  approach  the  nearest  to  the  mean  temperature  of  the  ytar, 
are,  the  first  of  April,  53*4°;  and  the  la.st  ot  Oct.  o4  0^.  "^The 
mean  temperatures  for  January  have  varied  in  the  last  10  years 
from  26°  to  38-4^;  those  of  July,  from  71-4''  to  78-4^;  the  mean 
of  the  years,  frnm  64*6^  to  67*2''.  Reggio,  taking  only  24  maxima 
and  minima  in  a  yenr  for  1763—1798;  mean-  temperature, 

66-  4°  (Bfheai.  Mil.  1779,  p.  82). 

Ten  years.  Guyot.  Lyon,  628  feet,  66* 8^  Mafra,  neair 
Iiibe%  lat.  dd*"  52' ;  height,  600  feet ;  mean  temperature,  64*3% 
toesmaE.   Mem.  de  Lisbonne,  ii.  106—168. 

^  Seven  years  (1777—1782).  St.  Jaques  de  Sylvabella.  Tbe 
Ummometer  descends  sometimes  to  23^.  Cotte  (Traits  de  Met. 
ii.  420).  34  years  (Raymond  in  Mem.  de  la  Soc.  de  Mad* 
1777,  p.  86)  We  62^*  Cotte  (Jourti.  de  Phys.  xrra.  21) 
fixes  it  at  58-6^  Kirwan,  at  61*4°.  The  observations  made  at 
die  Royal  Observatory  of  Marseilles  can  alone  decide. 

Ten  years.  Nismes,  60*2°;  Perpignan,  69- 6;  Tarascon, 
60*;  Ailes,  59°;  Rieux,  57*2®;  Montauban,  Toiiunis, 
648^ ;  Dax,  54-2*» ;  Rodez,  57°;  Aix,  56-6*'.    Under  the  equator, 

67-  8°,  at  9,000  feet  of  elevation. 

^  William  Hmuboldt.  Calandrelli,  60*^.  The  thermometer 
sometimes  descends  to  36*5°,  and  nses  to  99'5°.  Naples,  67*1®; 
Toaldo,  probably  63*5^;  Florence,  61*6*^;  Tartini,  too  high; 
Lucca,  60-4^;  Genoa,  Bologna,  56*3^;  Verona,  55-8°; 

Venice,  5(3-5'^;  Padua,  o5*6°.  Kirwan  regards  it  as  an  esta- 
blished fact,  that  in  Europe,  the  mean  temperature^  in  latitude 
40^,  is  61-8*> ;  inlatitude50^  52-6°. 

*^  Only  two  years.  Barberet,  aud  d'Angoa.  Sheltered  by 
ttoontatfiii. ;  ^Estimate  ^a  bttle  too  high. 

^'  "ilapan.  A  single  year.  Voy.  de  Thunbei^,  p.  121. 
Climate  of  ialaiids.  Under  the  equator,  64*4^.  at  a  height  of 
6^feet. 

Vol..  XI.  No  III.  N 

,  Digitized  by  Google 


West  of  tib^e  Alleghiiiiyapiui«uuiaiaiMi».  t^ryiMisv/Sui^kmui 
Transatlantic  climate.  '    ^ '    i  t  i  Lt 

"  Madeira.    Heberden.    Climate  of  islands.    St.  Croix^-  on 
Teneriffe,  Tl  ^''.   The  r^ittModer  of .  ibo  idyoiid  of  .X^iied!^ 
the  plains,  61*2^.    fiuch.  .  '  -       ^  ;    i  tTtJij 

"  Old  obHervatioiia  of  Tartebout.   They  fippear  good.  Bf^^ 
dat»  lai.  aa^"  19';  according  to  Beauchiinps,  7a;iBf..  -  Thr  fe»r\ 
Mtdioot,  60'8*»,  74-6^  92-B%  77®;  but  tbere  was  refkctijolfc  * 
ftom  a  bom.  The  thermometer  iUb  iD  29*8^  .Under  Hk^ 
equator,  at  S^OOO  feet  bigb ;  mean  tempentaUB^ l\r9f^%       \  r-mrr 
^    Hie  ciilciibktioiui  jtfB  made  S(om  uie  obeervaftieM  of/KoikB^ 
(Decade^  ii.  313X  The  Mowioff  aoe  the  meen  tempMMHBMP 
the  12  wmOMi;  68-1^  66»9>,  6^6^,  77*9o,  .78*4%  Sfitlf^. 
QS'Sp,  79*2P,  72^30,  63%  68*e».  (Neibnhr,  .72*2.)  TeiWHtativr 
of  Joseph's  WeU,  72-50.   Catacombs  of  Thebes,  8l•4^  WiAieC 
♦the  great  pyramid  surrounded  by  sand,  88*2°.    Jomaod.  Bas-* 
ijora,  on  the  Persian  Gulf;  mean  temperatuce,  77'9° ;  wiuter, 
64°;  summer,  90-8°;  July,  93-2^  ,   M.  h 

^  Orta.  Hmnboldt.  Nouv.  £fip.  iv.  516.  Jajuaioa,  coaat 
80-6°.    Blagden.  »  •  .'.\.» 

»7  Ferrer,  1810--1812.   Con.  des  Tems.  1817, 0.338. 
of  10  feet  deep;  air,  76°;  water,  74*4°;  in  1812,  ma^inmmi^ 
Aug.  14,86°;  minimum,  Feb.  20,  61-6^  GatoUim,  .^Vo9.  Uon^^ 
boldt,  Obeerv.  Astron.  i.  134.  •! 

Humboldt.    Pondicherry,  85*  1»)  MadlBa»  8&*4S4'Jtfa«Ua^ 
•'28*2'^;  Uedefiaaceicoaat,  80*4^           •     •      ^tU  iai^^- 
•  '        .  •  ^   ..-lb  ^udt 


A&TICLE  VL 


Accoiint  ^  some  remarkable  Minerals  recent Ij^  brought  I^Vf 
Country  from  the  hland  of  Jean  Mayen,  in  the  Qr^eiilaMpd 
l^aS|  North  Latitude  7  P.  AUq  a  Ikscriptio^  an4  4m^3^ 

,  of  a\  Sui^tame,  called  Petalite,  from  Bw^d^t^.  .  Edw^fli 
I)aiuel  Clarke,  IX.D.  Professor  <^  Mmerajog]^  ipk 
sity^pfCambridge^a^^-  .Ina.I«ttertouie  £w<w^  .   M  ... 

GENTLEtfEN,  ,  ,   ,  ; 

Twenty  years  ago,  being-  engaged  in  a  voyage  amon^ ^ 
western  isianas  of  Scotland,  1  had  an  opportuni^  ef  examming 
tfiie  Ttvy  singular  ap^arances  exhibited  oy  tkkBprisjifiiaic  nk^ks 
of  Canm^  The  shores  of  that  island  are  <)0Tered  with  a  7^ 
blaek  shilling  mmd^  which,  ^4cywing  to  the  partial  notimik  I  luidiSM 
formed,  and  to  prejudices  imbibed  by -a  re^idenoe  atoon^  ifaa^ 
To/rauoes  ofthe^isottth-ol*  JitUyy  i'euppoeed  t»he  vohafiK»J^^9^ 
.bMy'th^ta$*inae&ikt9  i^Mbarande  *hlui*been  derived- ftcat  jmieit; 
or  trap.   I  have  often,  nowever,  since  regretted,  that  I  did  net 

»  • 
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bang  away  tome'  of  the  $and  for  futthcr  ^Xftmbiation.  If  was 
thelrefore  highly  satisfactory  to  me  to  receive  a  short  time^igo^ 
&Qm^iiiiB>  Mtfi).  Dr,  Satterthwaite,  of  Lowther  Rectoryy  nisar 
Bimithy  a  pms%\  ^$aridj  taken  from  the  tfaore  of  the  remote' 
idand  of  Jean  Mai/m,  m  the  Greenland  Seoif  whieh  inunedialely - 
KHAIided  m  of  the  tmid  of  Cmna.  It  ww  euppdeed  to  l>e 
ferrugmmi  owme  to  the  partial  action  of  the  ftwgnet  upon  acme 
of'itHi'paflicleB*  Vr^  Satterthwrnte,  in  his  aceoimt  of  it,  fehtea- 
dMk  f*  e^fiw  weeiDfi  before  he  tent  it^  he  had  been  on  boaid  « 
viB86el|  justntunied  Anym  the  Greetdand  Seas,  and  had  eonveiaed: 
wdr-iu  very  intelligent  ship-captain  ;  who,  during  his  last  voyage, 
bad  landed  on  the  island  of  Jean  Mai/en,  in  71°.  N.  L;  an 
island  seldom  visitt  d  by  the  English  tislu  rmen  ;  where  he  tound 
the  shores,  to  uii  immense  extent,  and  of  unknown  depth, 
covert  with  this  kmd  oi'  sancl,''  It  has  a  ;r/-bldck  colour,  and 
a  8:littering  appeamnce ;  owing  to  innumerable  particles  of 
Qunute  cn/stals,  of  the  highest  transparency,  with  a  splendent 
adamantine  lustre.  As  these  crtfstdls  differ  m  lustre  from 
olifmte,  and  agree  with  olivine  only  ni  their  colour  and  infftfif- 
Ulity  before  the  common  blow-pipe,  I  suspected  that  they  might 
possfbly  .belong  to  o»3  of  those  varieties  of  xircm,  whtdi  have 
somethnes'  been^  oonibniided  wkh  oimne,  wbeaf*  misEsd  witbp 
kmmk  in  thm  afenaoeous  form.  This  amicaon  iiraa  furthet^ 
increased  hjr  examining  them  with  a  lens  ana jperceiving  that  inP 
^ibiA'ihBtances  a  riglrt  .prism  with  a  square  base- might  be  dis- 
eeraed ;  or  with  a  base  so  slightly  rbomboidal,  as  not  ta  htf 
thus  distingiiisfaed  from  a  square.  Having  therefore  selected  a 
eryttal  of  this  fomi  but  so  exoeadingly_  minute  aa  scaieely  to 
be  disoemible  to  the  naked  eve,  I  ued  it  upon  the  moveable 
plane  of  Dr.  Wollast<m*s  reflecting  goniometer.  A  double 
unaj^  was  reflected  by  one  of  the  planes  of  the  crystal,  bnt  the 
image  reflected  by  the  contiguous  plane  was  clear  and  perfectly 
perceptible,  by  which  I  was  enabled  to  uieasure  the  angle  of 
inclination;  and  after  repeating  the  observation  seveial  times  I 
Found  it  to  equal  92°  or  Hence  it  is  evident  that  these 

cry  si  (lis  arc  not  zircom,  although  they  p  assess  a  degree  of  lustre 
(juite  efjual  to  that  of  zircofi.  In  this  uncertainty  I  sent  a  smnlf 
portion  of  the  sand  to  Dr.  Wol/aHtfm,  and  requested  that  he 
would  himself  lueasurc  tlie  angle  of  the  particles  exhiijitin^j; 
iipleiident  surfaces.  Dr.  W.  pronounced  the  substance  to  be 
l>(frorene ;  having  an  angle,  according  to  his  observanon,  of 
^"^^  ako  n^imed  me  that  tiie  sand  was  similar  to  that  of 
^Isennam  Italy,  *  ; 

^ Dn  AfUierthwaite  now  sent  me  thtfee  specimens  of  difFerenl 
sahatantea  wfaiah  had  all  received  die  appellation  ,  of /a froQOL 
thetsQtaatf  tihmd  of  Jiaan  Mayem  and  in  aserjr  one  of  these  L 
M  lhMaiiBraotiteof  seeingft^  their  matrices ; 

taUbtliiig  tbet  sitain  vplenaent.  lustier  but  under  more  visible 
^OMistaMe*.  iitfitm  and  e&otwgf  ^«  'In  the^rs^  apeciq^n  diey 
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are  deposited  in  a  dark  porous  toadstone  rock,  very  like  what  is 
cbmmonly  called  /avn  at  Naples,  and  which,  hke  thje  l^l^^fV 
arenaceous  particles  found  with  the  crystals  of  p^foxene,  Jl^^^ 
e^y  J'wible  before  the  common  blow-pipe,  into  .aj6?^la(^'fli^- 
ing  l^asB,  externally  resembling  black  seading-wax.   The  set()itd\ 
specimen  has  the  appearance  of  a  substance  acted  i^on  by  fir^ 
it  has  a  reddish  brown  appearance,  looking  like  a  oinder; ;t>eir 
fofl  of  innumerable  pores,  and  having  the  spO770;y  as^ct.ififi 
mria  ejected  from  Vesuvius.   Besides  containing  Inese  i(jplS^7;^ 
dfient  crystals^  it  has  also  a  few  imbedded  cf]^tals  of  more  c^siq^; 
pyroxene:  itfuses^  like  the  preceding  specimen^  into  a  jfe^<3bmiK 
glass,  llie  third  specimen  is  a  hght  grey,  friaUe,  earCh^;  ^SS'^ 
gate,  in  which  the  crystals  of  pyroxene  lie  imbedded  with  ^wli^ 
roundish  granular  pieces  of  basalt  or  trap  in  a  crumbUng  ma^^ 
that  easily  separates  between  the  fingers.    This  last  fuses,  like 
the  two  fornicT  varieties,  into  a  Je^-black  glass.  -  ' 

I  have  now  done  with  the  description  of  the  minerals  from 
Jean  Mar/en  island ;  and  shall  proceed  with  an  account  of  an. 
interesting  mineral  from  Sweden  of  a  very  different  nature.  His' 
substance  was  sent  to  Dr,  Ingle  of  this  University,  from  Mr. 
Swedenstierna  of  Stockholm,  under  the  name  of  petalite.  Find- 
ing it  to  be  altogether  new  to  me,  and  that  its  nature  was  not^ 
likely  to  be  made  known  by  the  name  which  had  been  given  to 
it  (no  account  of  its  analysis  having  appeared) ;  I  undertook  to' 
examine  h  dbiemically ;  veqiiesting  Mr.  Holme  to  do  tiiej^^ 
that  by  comparing  the  result  of  our  observations  we  ttdd^i 
able  to  state  the  constituents  with  all  the  accuracy  in  our  |>6i^r.^ 
Itwfflbe  proper,  in  the  first  place,  to  describe  the  mineral,  ^SUf 
to  poimt  Ofot  mose  dharacters  which  induced  me  to  cbnsidet*u  ilif 
iiitew  substsnce* 

«  Etternally  it  resembles  commcm  wJdte  qwuiz,  and  to  Qticli  a 
de^ee,  that  a  very  eminent  mineralogist  to  whom  Dr.  Ingl^^ 
exhibited  this  mineral,  considered  Ae  spedmen  shown  tbl^m:^ 
a  piece  of  quartz.  Upon  a  nearer  examination,  howevct,  it  wA 
be  found  to  differ  in  fracture  from  quartz.  It  admits  '6fV 
two-fold  cleavage  parallel  to  the  sides  of  a  rhomhoidal  prism; 
two  of  which  parallel  to  each  other  are  splendent,  and  the  other 
two  are  dull.  Hence  there  is  an  evident  appearance  of  ctystalU' 
zation ;  but  I  was  unable,  owing  to  the  want  of  two  contiguous 
reflecting  surfaces,  to  ascertain  the  angle  of  their  inclination  in  a 
satisfactory  manner.  Its  specific  gramty,  nearly  that  of  quartz^ 
equals  2*45.  Its  c(jlour  is  white,  but  an  almost  imperceptible 
pinkish  hue  may  be  discerned  when  it  is  attentively  examinedl 
It  is  hard  enough  to  scratch  glass ;  although  it  may  be  rasej 
by  a  knife.  Expose^  tQ  the  common  blow-pipe  it  is  ^d^^ 
infusible;  but  after  an  intense  heat  has  been  for  some'tim^ 
tinned,  it  exhibits  a  glazed  superficies,  which  exanniie^d  ^ 
tekis  appears  full  of  minute  bubbles.  When  triturated  and  redticed 
to  an  imj^Upalde  powder  in  u  porcelain  mortar,  itftsKk  ^^^M^ 
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t  ^'liy^  'hi  yifi*    *■•  111  -i  't  '  ''^ 

^ss^snovr.  Its  most  remarkable  property  remains  now  to  be 

stated;  namely,  its  partial  solution  and  action  in  acids.  Placed 

in  highly  concentrated  nitric  acid  of  spec.  gr.  1-45,  its  loses  itsj 

white  colour  and  changes  to  a  dingy  hue  ;  the  acid,  at  the  same  , 

tinie,  becoming  clouded.    The  same  acid  being  boiled  upon  it,. 

ani  distilled  water,  previously  boiled,  added,  there  was  no 

a)pearance  of  effervescence,  but  a  solution  took  place.  From 

mis  nolxiiionprussiatcd  alkali  threw  down  a  leaf-green  precipitate ; 

the  supernatant  fluid  assuming  afterwards  a  beautiful  amethyst 

if\(fvs,  which  by  longer  exposure  to   the  air  phanged  to 

Uroipmsh  red;  a/terwards  becoming  reddish  brawn  and  then 

mih  blacks '  These  changes  of  colour  leading  us  to  suspect' 

.gj^eno^'^ojt  maf^amscy  we  undertook  the  analysis  in  die 

.^Jowing  mamer:  .*  • 

A.  Ten  grains  of  the  powder  were  en>osed  to  a  red  heat,  in 

l^mt^^cucihky  during  a  quarter  ot  an  hour;  to  exgel  the 

vftoof  ^orotioh.  Thesame  powder  being  afterwards  weigheds 

^(y&i  ^  of   ^nisi.     ^  ^ 

JBoied  during. '20  minutes  in  tdtnc  add  diluted  with  iu\ 

f bi])|(*oC  disced  water,  the  insoluble  part^  w^ashed,  and' 
ma  white  heat,  weighed  9^^  grains. 
Tne  supernatant  flmd  collected  from  B,  added  to  the  wash-. 
DiP!  of  the  insoluble  residue,  being  with  moderiUe  heat  evapo^ 
rated  to  dryness,  there  remained  a  pale  lenion-colourcd  salt; 
iviich,  after  exposure  to  a  smart  red  heat  for  25  minutes  ia 
flatinum  foil,  \vSi  a  black  powder  weigliing  ^j-  of  a  grain ;  thia 
powder  before  the  blow-pipe  gave  a  fine  purple  colour  to, 6o;W| 
and  proved  to  be  the  black  ox  ide  oi'  niaiaratiese.  '  / 

D.  The  insoluble  substance  left  bv  ttie  nitric  acid  in  B  beina; 
mixed  with  five  times  its  weight  of  the  bicarbonate  of  potash, 
was  placed  in  a  platimwi  crucible,  and  kept  exposed,  during 
fee  quarters  of  an  hour,  nearly  to  a  white  heat  the  whole  time, 
pistiUed  water  was  then  dropped  upon  the  fused  alkaline  mass 
(yitich  appeared  sliditly  tinged  with  aro^hue)^  merely  in  suffi* 
[ci^  quantity  to. soften  it ;  muriatic  acid  bdng  afterwards  added| 
ni.^hole  assumed  a  gelatinous  appearance.  Upon  the  additiai| 
of  nM)re. nncrtWic  <xcia  a  white  powder  subsided;  which,  being 
carefiiny  washed  and  diiedin  a  white  heat^  weighed  eight  gmo^i 
i  Pf  Qved  to  be  pure  «7ica^ 

To  the  supeniatant  solution  and  washings  collected  ftoipi 
)]|^ja';5lhffi9j^  quantity  of  alkali  vm  added,,  bar/ely  sufficients^ 
ijjfiaja^Qj^  the  acid.  Pure  licjuid  ammamd  was  then  poured  in, 
ID^  a  white  flocculent  precipitate  slowly  subsided,  leaving  the 
ftuii  atDOve  it,  beautifully  transparent.  ^Fhis  precipitate^  care^ 
fijUy  washed  and  dried  as  before  weighed  . l-ygraii^,  and  proved 
]^.h^  fure  alumina, 

\j^xi^  constituents  therefore  of  this  mineral,  according  to  t^t 
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V  *  Silica  ••••  •••••  SO 

  15 

Manganese   •   2*50 

Water   0-75 

Loss  ,   1-75 

1^  This  was  the  result  of  my  own  analysis.   The  analysij 

of  the  same  substance  by  Air.  Holme,  does  not  matenall] 
from  the  pn  cudino^ ;  and  when  it  ib  cousidt  red  how  very  s( 
second.  Mildly biSy  liiade  by  the  same  person,  of  substances 
silica  and  alumina  are  chemically  combined,  exactly  correj 
with  iht'  firstj  it  would  perhaps  better  answer  the  purm 
cheiuical  science  it  the  discrepancy  were  confessed  rathe 
concealed.  At  all  events  this  shall  be  tlie  case  in  the  pn 
stance. 

According  to  Mr,  Holiness  analysis  of  this  mineral  thej 
.  (^Qstitueats  are  cQmbioad  in  th^  roliowing  proportion^: 

Sihca  76tV 

Alumina  ,  f..»  20tV 

Manganese   2-^ 

Water  ♦  

'  _ 

It  has  been  stated  that  this  mineral  came  from  Stoe^  j 
Ibe  name  of  petalUe ;  possibly  it  may  not  be  Che  subst 
^hich  Dandrada  gave  this  name.  Should  this  piove 
true,  as  it  will  be  necessary  to  bestow  some  name  upon 
are  desirous  of  calling  it  Berzelite^  in  honour  of  the  illr 
chemist  who  presides  over  the  analytical  researches 
country  in  which  it  was  discovered. 

1  have  the  honour  to  be,  Gentlemen,  &c. 

Caw^ru^c,  /on.  21,  1818*  .  EdWARD  BaNIEL  ClARJ 


\ 
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Article  VII. 

Some  Observations  on  the  Imperfection  of  the  Barifftt^ff* 

John  Bostock,  M.D.,  &c. 

Being  enc^aged,  some  years  ago,  in  an  inquiry  respt 
the  manner  in  which  the  weight  of  the  atmos[)here  is 
by  the  blowing  of  different  wmds,  and  especially  by  the 
cardnial  winds  of  this  chmate,  the  N.E.  and  S.W.,  I  wish* 
establish  an  accuratf^  comparison  between  the  height  of 
Dieters  in  different  part^  of  the  island.   In  order  to  accomj 
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tUft  dbfeciy  I  a|»lied  fx  the  assistance  of  a  fiiead  at  Lyme,  in 
I>0TBet6hife,''^  woo  was  much  in  the  habit  of  makiw  meleoro- 
legkal  obatrvttttonsy  and  on  whose  accuracy  I  couid  place  full 
oonidsnce.  The  refiaier  kept  at  die  Royal  Society  gave  me  a 
second  source  of  correct  information ;  and  my  own  observations, 
made  at  Knotshole,  near  Liverpool,  where  I  then  resided, 
afforded  a  third  station:  liy  means  of  which  tlie  state  of  the 
atiuospliere  mis^^ht  be  compared  in  three  points  ol  the  kingdom, 
at  a  considerable  distan(  c  from  each  other,  and  adjacent 
Tesjjeclively  to  tlie  souliieru,  eastcjn,  ;nid  western  oceans.  The 
result  of  my  inquiry  was  not  very  satisiactory  as  to  the  particular 
object  f  had  in  view  ;  but  it  led  me  to  some  ideas  respecting  the 
Tls^;  oi'  the  baroni^h-i',  v\liirh,  I  btiiieve,  are  a  httie  diili^reat 
iirom  tho.se  generally  entertamed. 

It  is  well  known  that  there  is  a  correspondence  between  the 
elate  of  barometers  that  are  situated  at  conaiderable  distances 
from  each  other ;  that  when  the  mercury  ia  hig^  or  km  in 
London^  kia  hi^or  low  in  Paria; f  but  it  does  not  appear  that  . 
any  very  minnte  examination  of  the  subject  has  been  made. 
We  h»re  been  satisfied  with  aeeertaining  the  fact  of  the  geneial 
ngreement  of  the  instnunanta ;  and  if  any  discrepanciea :  hare 
been  noticed,  they  h«ve  been  legarded  as  arising  from  soma 
Meideotal  idroimatanoe ;  and  no  inquiry  seems  td  haive  been 
aaade  how  far  they  depended  upon  an  absolute  d^erenqe  in  the 
weight  6(  the  atmcMiipherey  or  how  fiur  npon  any  defect  in  the 
mttiire  or  construction  of  the  apparatus.  Upon  comparing 
together  the  re^sters  of  the  three  barometers  kept  respectively 
in  London,  Lyme,  and  Livxipool,  a  general  correspondence  was 
found  between  them ;  but  at  the  same  time  the  variations  were 
very  numerous,  and  ot  a  knid  for  which  I  found  it  very  difticult  to 
account.  PL  LXXVIH.  Fio;.  No.  1 ,  contains  a  view  of  the  }ieiu:hts 
of  the  three  Ijaronif  ters  during-  the  months  of  September  and 
October  in  the  year  1811,  taken  nearly  at  the  same  hour  in  the 
morning'  of  each  day.^  These  two  mcHilhs  were  seleft^'d, 
because  1  was  able  to  procure  a  greater  number  of  accurate 
observations  for  them  than  for  any  other  period,  and,  in  some 
degree  also,  in  consetfuence  of  the  state  oi  the  weather,  which, 
during  the  first  mgt  of  September,  was  unnsually  fine  and 
settled^  with  steady  east  winds ;  while  the  monlii  of  October  was 
equally  remarkable  for  its  variable  character,  with  the  wind, 
chiefly  blowing  in  the  oj^ostte  direction.   In  examining  the 

•  Qra.  nellfiiKl,  Esq. 

+  An  interCBlim  nccount  of  tkt  e^oipanillvt  ttstoif  llr  Iwwter  io  Loodoo, 

Pari?,  and  Geneva,  during  the  space  of  a  year,  from  the  autumoai  equiDox  iq 
1S06  to  the  autumDul  equinox  in  1807,  was  publi-lieil  by  M.  Pirf'M  in  nic  Bib, 
Brtt.  for  Jan.  1811,  of  which  Dr.  Thomson  has  given  a  (taubUiiton  in  vol.  ii.  ttf 
iTpr  fnwgfiL 

X  The  obacrvatioos  at  itjmt  and  Liverpool  werr  always  made  at  nine  o'clock;  , 

the  timf  of  the  observations  at  the  ai»ar(inrnJ5  of  the  l^'jal  Society  varies  a  lUtl^^ 
but  18  geocraU^  at  or  between  the  boura  of  eight  and  nine,  .  * ' 
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thiwilmes 'traced  upon  the  phn^  it  will  be  obeemdthBit>^li«lit2 
linarpec^  barometer  is  mnerally  the  lotrest^  > while  iMiatty&tt&ii 
Iiondoiift  fft  the  highest ;  but  these  heigkts^aro  not  pro^iiinaafi^rfj 
tO'  the*  actual  Bitoation  of  the  iiifltnisieats  ;  the  Lonaoa  ^andui 
liirefpool  barometers  bemg  neady  on  a  leirdi,'  each'ahB«t:Ml«£M^i 
aboTe  lo^'water  in  the  Tlutmes  and  Meieey  reqeotiTely^  mbOad) 
that  at  Lyme  was  about  100  feet  higher.  But  iiiiiatiainioratit 
reanaikabiey  the  proportional  heights  were  perpKstaaUy^Taryingi^'ij 
so  that  neither  the  time  nor  the  degree  of  me  nse  aad  '^  Mr-i  * 
respond.  It  happens,  on  more  than  one  occasion,  that^  upon  anyl  > 
considerable  rise  or  fall  of  the  mercury,  the  maximum  or  nunimum  i 
occurred  on  ditl'ereni  days ;  and  m  some  mstances  we  observe 
that  the  mercury  was  even  rising  iu  one  of  the  barometers  whil« 
it  has  been  falling  in  another.  Upon  the  whole,  the  London  and  . 
Liverpool  barometers  ul)served  a  more  imiiorni  course  with 
respect  to  each  other  than  the  one  at  Lyme^  althoii^h  they 
diHered  most  in  their  absolute  lieight. 

It  is  easy  to  conceive  that  various  local  causes  may  aiiect  the 
atmosphere,  so  as  to  render  it  heavier  in  one  situation  than  in 
another,   although  not  very  distant  from  the  lormer :  cejrtain 
wrnds  blowing  over  a  large  extent  of  the  ocean,  or  evenjpves- 
pSJBtioular  aoiis>  the  Yicimly  of  mountains,  the  position  of  riyera  * 
opite^  valleys,  perhaps  even  of  large  dtieB,  may  poBBib^{adfacti> 
the  'alei^t  of  the  air.  But  before  we  proceed  to  aoy  investiga^^v; 
tiotts  arfiie'naturc,  it  will  be  necessaiy  to  inqaiie  how  far  tha  > 
instrument  itself,  by  which  these  changes  are  ascertained,  is  <ted 
bfeumpdiieitty  Tefedr  on.   The  principle  upon  which  the  bafod': 
metefjaota  u  so.simplei  iitat  when  me  apparatus  is  in  a  perfeetL 
stalMiy'il'iirddd  be  hafaki  to  no  uncertainty  or  iiTe^^iilaii^>;».biifti 
al^oughithe  prineiple  of  tiie  instrument  he  carrect,  its  oonatrooMf 
tjina  fia  -  vel9|y  nreouendy  defectiye ;  and  indeed  its  Tery  natuie  is  ^ 
saefa  aa  to  Menaer  it  peouhedy  liaUe  to  become' deranged  from 
▼aiious  caases,  even  when  it  had  been  accurately  constructed 
in  the  first  instance.  •    ,  , 

.  Before,,  die  I  e lore,  1  proceeded  any  iuither  in  the  investigation,  ■ 
or  attempted  to  form  any  theory  to  account  for  tlie  diversity 'of 
the  barometers  at  the  three  stations  of  London,  Liverpool,  and 
Lyme,  I  thoug"ht  it  necessary  to  institute  a  comparison  between 
two  or  more  barometers  that  were  placed  nearer  together,  and' 
where  the  dihierences,  if  they  existed,  must  be  ascribed  to  somei 
inaccm-anyinthe  instrument,  rather  than  to  any  actual  vdriation  m 
the  weight  of  the  atmosphere.    For  tiiis  purpose  1  had  recourse* 
to  the  meteorological  diaries  that  were  kept  at  that  time  by^Mc*/ 
Howard  and  Mr.  Forster,  the  cma  at  Plaistow^  aikl  ihei50thc9f^t 
dapton,  ;fatt  4  dialaQce  of  not  more  than  liemr  or  five  milesofromf^ 
each  other/  iltielie  . gentlemen  are  wett  known  for  the;atlailioBh 
which  ithey  have  p|ttd  to  all  points  connected  wiAAe;Hieuliii>i  y 
and^iwi^  riespect  as  well^to  acttencd  as  to  accumey^  ;maY^hia> 
regarded  "^i^£Mmg*m  of  ^jtf;tf^|jfii^g^|||jt<>i|Tt»|jfSt 
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satis&olory  cmapecnBon,   Mr.  tlowaid  and  Mn  VmUt^i6Mm:j 
nately  htmi  registered  tiwir  observations  upon  the  barameler  an, A 
th^^sawqilaii^  not  noticiiig  it  at  particular  hours^  but  giving  tke  .! 
miiriininfiranri-iinninium  of  each  diurnal  period.  1  hare  waagMl  • 
iliifesr>  observations  in  the  tabular  form.  No.  2,  containa  t  imnttifi  I 
thatitednm  of  Mr.  Hofvraid's  and  Mr.  Forster^a  baronetm^ : 
feraaohr  day  diorin^  the  months  <rf  September  and  Octobef,  18  Uy  • 
aBid''Ntt^  3,  the-  wnHBa  for  the  same  period.  The  inapeetjam 
bf-tke  tflblM  showB  ns  that  the  barometers  -at  FlaiBtow  uid  :et  . 
Ckiiptoii  were  neaily  «8  di&reot  Irom  each  other  as  those  at 
Lyme:  and  at  Liverpool ;  and  of  course  would  lead  us  to  con-» 
elude,  that  a  considerable  part  al  h  ast  of  the  difference  that  was 
observed  between  them  in  the  former  case  depended  upon  the.  t 
iniatruments,  and  not  upon  the  state  of  the  atmosphere. 

If  we  descend  to  particulars,  we  shall  observe,  in  the  first  . 
place,  that  the  absolute  height  of  the  Clapton  barometer  is 
greater  than  that  of  the  Plaistow  barometer,  althou2;h  Plaistow  . 
IS  on  a  lower  level  than  Clapton.    In  the  second  |)lace,  the  pro- 
portional ht  i^j^lits  are  not  the  same  ;  the  difference  between  them  ^ 
is.  perpetually  varying,  and  sometimes  the  Clapton  barometer  is 
even  lower  than  that  at  Plaistow.   In  the  third  place^  when  any  7 
ceaaidefable  eleivation  or  depression  haa  ooctiraed^  theminomitq 
of:^it  haj9  been  yery  di&ient  in  the  two  infltiiima)ite';r:  a]ul<tlMi' 
geeateH  elevation  or  depression  has  sometimes  been- a  dwf  later  r 
ab lime  ^]^aoe. than  at  the  other.   On  Sept.  20,  for  example^  thfrt 
ha^ommm  weve  hoth  low,  the  one  at  Piaiatew  *18  lomr  than  thatr 
»t  Glapton:ithev  both  rose  on  that  day,  but  in  yeiy;difiiM»entd 
degrees;  Ae  PlaistofW  barometer  rose  «97,liirfule  dte^Cliftatr: 
faammetei^  rose  . only  *02;  so  that  die  barometer  »st  Phietevr^ 


lOJd 


beoBitie'  *07  higher  than  the  one  at  Clapton. «  But 
teftfae'22d,  the  Plaistow  barometer  waa  stationary;  while,  during" 
the  i^une  period,  the  Clapton  barometerrose  '21,  so  that  it  became: 
•14  higher  than  the  otner.    From  Sept.  30,  to  Oct.  1,  on©'^ 

barometer  was  rising  while  the  other  was  faUing ;  and  the  same : 
Ciicamstance  occurred  from  the  2d  to  the  3d,  and  from  the  7th 
to  the  8th,  of  the  same  month  ;  also  from  the  14th  to  die  15th  f 
and  most  remarkably  from  the  29th  to  the  30th,  when  the 
Plaistow  barometer  rose  '60,  while  tiie  one  at  Clapton  fell  •04*. 
But  it  Will  be  umiecessary- to  enter  into  more  particulars  on  thia*^ 
pomt,  as  we  have,  1  conceive,  the  most  unequivocal  evidence" 
that,  even  in  the  hands  of  those  the  best  quahtied  to  employ  thcL 
barometer,  it  is  not  to  be  depended  upon  as  an  aoi^urate  method; 
of.  e^certainingtthe-we^ht  oi  the  aMiOi^here^ . '  _  : 
)  pAb  the  barometer  k  -an  instrument  which  is  very  hsMe :  ta  ber 
derailgediby  being  moved'  firom;  place  to  plaee/l  JlhQO^itBll) 
deeiirold  ^ to  i  ikistitute  m  compariionL  fa«li#ee^'1^e  kctiao  Iwm 
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difference  in  the  weight  of  the  atmosphere.  We  have  two 
registers  kept  by  the  makers  of  instruments,  Mr.  Gary  and  Mr. 
Baiiks,  both  residing  in  the  Strand ;  but  unfortunately  ihig^  eta 
jiot  be  compared  together  with  perfect  accuracy,  because  the 
observalioas  are  taken  at  ditierent  periods  of  the  day — Mr. 
Cane's  at  one  o'clock,  and  Mr,  Banks's  at  nine.  But  this 
diftit  ultv  ina\ ,  in  part,  be  removed  by  comparins^  each  of  these 
dianes  with  that  kept  by  the  Royal  Society  in  Somerset-house, 
whefe  it  mlist  be  supposed  that  the  instrument  would  be  of  the 
moet  perfect  kind,  and  where  any  derangement  that  might  have 
occurred  by  its  removal  must  have  been  detected  and  rectified. 
The  obaervations  at  Someraet-house  are  made  twice  in  the  day ; 
the  limft  is  not  always  the  Bame,  but  it  m  upecified  at  each  oV 
8emitioii;,the  morning  observation  is  genenlly  between  eight 
and  nine,  and  the  afternoon  obsenration  between  three  and  four. 
I  thereCbire  took  the  afternoon  obeerratiotiy  aikl  compaj^tt  with 
Mr.  Caxy's,  arranging  them,  as  before,  in  the  fonn  *ac  table. 
(See  No.  4.) 

The  ilifierefice  between  the  lines  described  by  ihM»  two 
bareneteiB  is  le^s  than  any  whidi  we  haue  yet  examiiAd ;  but 

still  I  the  same  kind  of  variations  will  be  found  to  exist.  And 
here  we  may  observe,  as  in  the  former  examples,  that  th^  actual 
height  of  the  mercury  is  not  la  proportiou  to  its  elevation  above 
theJevel  of  the  ocean;  for  although  the  two  barometers  are 
placed  at  nearly  the  same  elevation,  Mr.  Gary's  geuerallv  indicated 
a  lejjji  degree  of  atmosplit  rical  pressure;  but,  as  in  the  other 
cases,  this  difterence  was  not  uniform,  and  occasionally  Mr. 
Carey's. barometer  became  the  higher  of  the  two.  We  also 
perceive  that  in  any  great  variations  of  the  mercury  the  amount 
of  the  chftnire  \y^h  not  the  same  in  both  instrumnnt>^  ;  and  what 
IS  still  more  smgular,  they  did  not  always  attain  their  maximum 
clevattion  or  depression  on  the  same  day.  We  must  indeed  bearin 
niind  that  the  observations  were  not  perfectly  contemporar}^ ; 
Wt  I  beheve  every  one  wdl  admit  that  this  drcumstftnee  wiH  il^t 
account  ibr  aQ  the  difference  between  them.  ^ 

So  far  as  the  time  of  the  observation  is  concerned^  we  are 
al^  to  obtain  more  accurate  results  by  comparing  the  dieiy  of- 
Air.  Banks  with  that  of  the  Royal  bociety;  aad  in  ortiterto 
fender  the  comparison  (mite  mie:Koeptionable,  I  harel  only 
selected  those  days  on  which  the  observations  at  Somkset^ 
house  were  nkade  jirecisely  at  nine,  the  hour.,  at  whicfc  Mr. 
Banks  always  examined  his  barometer.  As  I  was  01!^'  this 
^.ccount  obliged  to  omit  several  days,  when  the  observationd  were 
not  taken  precisely  at  the  same  hour,  the  coniparative  heights  of 
the  instruments  are  not  marked,  as  before,  by  a  continued  hue  ; 
but  the  two  registers  are  placed  in  })arallel  columns,  to  whieh  a 
third  is  added  stating  the  amount  of  the  difference  betMreeu 
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^th  f  1    30-26    30-26    -00 

V'.     2    30-03    30-04    —01  \ 

r-     5    29-84    29-87    —03 

7  29-86    29-88  —02 

8    29-81    29-84    —05 

9  ..i.,...  29-81    29-81    -00 

10    29-92    29-93   --01 

12t   29-61  29-66   —06 

.  v:-N  14  iw...'..  29-58    29-63   --05 

.16   29-f)8    29-62    —04 

r-c    ■  16  89-86    29-86   ^-01  ♦ 

*      17  ..V  '29-74    2977   •—•03  • 

.  •  '  18  29-73    29-77   --04 

W              30-31                 30-32  —-01 

30  30-38    30-40   —02 

.        31   8004    30K)6    ^*01 

Hi   30-89  SO-Sl   +•68  - 

:    '   a    30-23    30-23    -00'  ' 

'  24  ,  30-42    30-42  .w   -00 

•*-'i'^-26                30-51  ........  30-60    4- -01  • 

-T^'    26  30-23    30-26   i**08 

I  M   29^1   2U  (j1    -00 

-29    29-62    29-60    +  02 

30                 29-76                 29-73  +'02  ' 

o/*   31  29-14    20-16   --02  ' 

/  -Here  the  sanjie  general  conclusion  may  be /drawn, as  in  i&e 
former  instances. ;  the  absolute  heists  of  the  barpu^lw  are 

^  generally  different,  and  the  proportion  between  them  is  not 

uiiiiorm.  Mr.  Banks's  barometer  is  generally  the  higher  of  the 
.  two ;  but  they  occasionally  coincide,  and  sometimes  il  stands 

lower  than  that  at  Somerset-house.  The  foiluwing  is  th^  result 
,  of  25  observations: 


^  1   +  08  Di&of  thebarametev  ofdieB.6« 

'  "2  b« +-02 

.     1   M-*.*  +-01 

*•  -§  '00            *  ■ 

•«».6i  4. — '01  ' 

. .  .4   —'08  J 

1    llJTTf       <  /  ...                  .                                              4  ^. 


A  very  accurate  meteorological  (luiy  is  kept  in  the  library  of 
Sir  Joseph  Bauks^  which  1  obtaiutd  peimission  to  e^vamiue, 
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aod  froijA  Which  I  traoscnbed  the  account  of  the  bimii^^Cfiift^);^ 
the  months  of  January  and  Pebraary,  1807.  Thesell^yf^l 
pared  with  the  observations  taken  at  the  Royal  Society's  a^^^^^ 
ments  during  tlie  same  period,  and  likewise  with  a  reglstef  ^jf 
the  barometer  pubhshed  by  Mr.  Bent,  of.  Pat^moster-row. 
The  resiiit  ot  tlus  comparison,  which  is  inserted  in  No.  5,  is, 
similar  to  the  former  ;  although  the  instnunents  must  have  beeij^ 
nearly  on  a  level,  the  absolute  heights  of  the  mercury  are  con- 
siderably diHerent,  and  the  proportion  between  the  heights  of 
the  difierent  instruments  is  not  uniform. 

From  the  above  statements  I  think  we  camiot  hesitate  tp^ 
admit  that  the  barometer,  as  it  is  commonly  comtructed,  is  not 
an  instrument  which  can  be  depended  upon  for  making  perfectly. 
«^urate  observations  on  the  weight  of  the  atmosphere^  evea- 
vhen  it  is  in  tlie  hands  of  those  ue  best  qualified,  to  ju<^e  o%  . 
its  condition,  and  where  it  has  remained  st  ationuy^anahaB  i^ot* 
been  exposed  to  any  circumstances  hkely  to  injure. oc  derange, 
it.  And  it  is  the  more  objectionable,  because.the  imperfection, 
of  the  instrument  is  not  visible  to  the  eye,  and  can  in  |act  only 
be  discowed  by  comparing  it  with  another  instrvuwnLvhich  is] 
suopo^ed  to  be  more  perfect. 

J  shm  not  now  attempt  to  point  out  all  the  som^pes  of  in^. 
oiica^y  wliicb  may  attach  to  the  barometer  as  it  is  uaiia%^^ 
coiiptruoted  ;  hot  the  foQowing.may.be  ennmeiated.as  aiiiQng^ 
those  which  are  probably  of  the. most  frequent  occuirencf^ :4 
1 .  The  barometers  being  exposed  to  various  degi*ees  of  tempera.-,. 
tore,  and  no  notice  bemg  taken  of  this  circumstance,  or  no! 
correction  being  made  for  it.    2.  The  index  not  being  accu-1 
r?itely  adapted  to  the  height  of  the  column  of  mercury  :  this 
appears  to  have  been  the  case  in  almost  eveiy  one  of  the  baro^. 
meters  of  which  the  rei^ister  has  been  given  above ;  for  in  no' 
instance  does  the  average  height  of  any  of  them  correspond^ 
With  the  absolute  elevation  at  which  it  is  placed,  and  in  some^ 
cases  they  are  in  direct  opposition  to  it.*    3.  The  reservoir  in 
which  the  tube  temiinates  not  being  regularly  cyUndrical,  or  oi 
the  same  diameter  in  its  diilerent  parts  ;  so  that  there  is  not  the^ 
same  ratio  preserved  between  the  reservoir  and  the  tube.iDL^e 
di^rent  states  of  the  instrument.   These  two  latter  imperfec- 
tions are  noticed  by  the  Rev.  Mr.  WoUaston  in  his  account  of 
the  thermometrical  barometer,  as  occurring  in  the  iiostnnhents 
iqpon  which  he  made  his  comnaratiTe  experiments,  andbeiii^ 
^tected  in  them  by  means  ot  his  Diewly-mvented  apparsttue.^ 

*  AlUioitgh  the  atttttioe  of  some  of  the  baromctm  is  giTcn  ^ith  appaicflt  acco^ 
racy,  yet  U  is  not  nlwavs  *»a<;y  foasrertain  their  exact  height.  Tiic  barometer  ar 
Soxnerset'house  is  stated  tu  be  placed  at  **  SI  feet  above  the  level  of  the  low  watbT 
■pring  tides."  ■  Mr.  Bajilig  inf^rmii  that  hU  barometer  is  104  feet  alH>y|y[fat 
level  of  the  •tn^'^ana  Mr.  Bent^t  ii  lai^  to  be  bung  61  feef  h^jket  tbao  tbe«e9 
of  the  River  lliatncs.**  1  coaceWe  tb^tall  these  expressions  are  rather  vague, aiWI 
Chat  it  will  not  be  easy    dcimliie  M  rolatina  wbkli  Umv  bttar  .M  «sMiiitl|dut^ 

+  Phil.  Traas.  181T,  ' 
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V  ImperfeeHm  of  the  Barometer.  5S05. 

4.  The  reservoir  being  made  so  small  (for  the  purpose  of  render- 
ing the  rnstniment  as  portable  as  possible),  that,  in  anv  consfder-' 
aljre  diminution  of  the  weight  of  the  atmosphere,  there  is  not 
siifficdent  space  to  hold  the  mercury  that  ought  to  k'ave  the  tube, 
80  that  itis  re  tamed  in  it  above  its  proper  elevation.  This  seems  to  ' 
have  been  the  case  with  the  barometer  which  1  employed  neac 
iiverpobl,  which  had  not  the  power  of  descending  much  tower 
duuci  29  inches,  altihough^  in  other  respects,  it  was  a  weltcon- 
fttructed  and  delicate  instnnnent* 

1  do  not  think  it  necessary  to  notice  some  of  the  more  obTious  . 
causes  of  inaccuracy  in  the  baiometer,  such  as  the  impurity  of 
tite  nilbreury/  or  l^e  presence  of  air  and  moisture  in  the  tube,  as 
tKese  are  not  likely  to  exist  in  instruments  that  are  made  widi  4 
l^perdegree'of  care,'  or,  if  they  did,  might  be.  easily  detected^ 
^^remay  be  odier  causes,  besides  those  whichlhave  mentioned, 
whicdi  may  afibct  the  action  of  tiie  instrument,  widiout  any 
change  bemg  produced  in  its  appearance,  which  may  indicate 
the  imperfection  to  the  observer.    In  order  to  avoid  the  errors 
that  may  arise  from  the  different  circumstances  that  have  been 
pointed  out,  there  is  a  simple  expedient  which  we  may  adopt, 
and  which  will  probably  be  effectual,  at  least  sufficiently  so  for' 
making  meteorological  observations.    The  plan  that  1  would 
prefer  is,  that  the  observer  be  furnished  with  two  barometers, 
which  may  be  fixed  in  the  same  frame,  to  which  a  thermometer 
should  be  also  attached.    Whenever  the  observer  examines  the 
barometer,  he  must  notice  the  themiometer  at  the  same  time ; 
and,  by  a  table  ready  prepared  for  the  purpose,  he  must  make 
the  necessary  correctioils  for  the  yariationa  of  temperature.  If 
the  barometers  do  not  exactly  coincide,  he  must  eiideatbhr  li> 
i^certain  which  of  them  is  imperfect,  either  by  referring  to  some 
otber  standard,  or  by  companng  together  a  nimiber  of  obsen^ 
lions  made  under  different  circumstances,  by  which  the  parti- 
cuhur  causie  of  the  imperfection  wffl  be  probably  detected,  unti 
imne  plan  of  this  Idmd  has. been  adopl^  it  would  be  brematuie' 
tb  enter  into  any  specdationB  concerning  the  causes  wmch  ;may 
affect  &e  barometer,  or  to  form  any  hypotheses  Tespecting  the 
variation  in  tbe  weignt  of  the  atmosphere. 
■  After  I  had  completed  the  above  remarks,  I  received  Ae 
nitaber  of  the  Bibliotheque  Universelle  for  October;  in  which  is 
contained  a  letter  from  Dr.  M'Culloch  to  thi^  editors  of  that 
journal,  with  their  remarks  upon  the  same,  on  the  subject  of  the 
variations  of  barometers.    Dr.  M'Culloch  had  noticed  the  same 
differences  between  them  that  are  stated  in  the  above  paper,  and 
had  given  an  account  of  his  observations  to  the  Geological 
Society,  of  which  an  abstract  was  published  in  tke  Annals  of 
Phidosopki/,  and  aiYerwards  in  the  Bibliotheque  Universelle  for 
September,  1816.    in  his  present  connnunication.  Dr.  M'Cul- 
|^|L,^ters  into  a  short  detail  of  his  opinions,  a$  ,.  weU  ^s  of  the 
frauipeairiiiahthm  >fiy4ti»mMringth0ii»giBters 
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oi  baronieterft  in  or  near  London,  as  well  as  aom^  Uiat  were  kcpit-. 
atEduibuigh  and  at  Perth,  he  peictivt  d  that  they  imquenUyii 
differed  Iruia  each  other  tu  the  amount  ot  8e\  eral  hundredthfi  of-  ^ 
an  inch  ;  and  as  Dr.  M'Culloch's  object  in  the  iiiv<^»tigal.iow  ym^.: 
to  determine  how  far  the  barometer  could  be  correctly  emplQ|red< 
for  the  measurement  of  heights,  he  concludes  that  it  is  ver\' 
imperiectly  adapted,  for  this  purpose.   As  to  the  cause  oi  these 
diiferenees, '  Dr.  M'Culloch  draws  an  infereoce^  directly  the 
reverBe  of  that  which  1  had  formed,  that  they  depend  n<ot  apw 
the  imperfection  of  the  instrumeiit^  bat  upon  actual  differences 
in  the  weight  of  the  atmosphere  in  situations  very  cmtiguoua  to 
each  other.   Dr.  M'Ouiloch  oonceiTes  that  he  haa.  wrfahtiahiii. 
Ae filar fbibwing  poeitionfl : '  >>^m  ^ 

1*  That  the  Snerenoes  between  barometers  pl«ic^  ftt  fwo^ 
atfitioiia,  more  or  less  distant  one  from  the  otfaer^  are  more  remans 
aUe  at  diose  times  when  the  mercurial  coloifln  eaqpeiriences  r^fpd 
oar  considerable  fluctuations.  *  ;  * 

2.  That  the  want  of  contemporary  elevation  or  depieasibnin 
the  two  distant  stations  is  the  immediate  cause  of  the  observed, 
differences. 

3.  That  these  differences  will  in  general  be  as  much  greatei 
as  the  instrunit  nts  on  which  the  observations  are  made  are  more 
remote  from  each  other,  supposnig  the  observations  to  lie  xx^jv-, 
temporary. 

4.  That  in  nil  cases  the  ( (Innervations  which  are  not  contem- 
porary deserve  little  coniidt  nr( ,  ulthough  one  of  the  barometers 
should  have  remained  for  a  considemble  tmie  stationary',  since 
the  other  may  have  eocpeiienced  iiuctuations  during  the  aamm, 
period. 

I  think  it  will  be  difficult  to  leeondk  these  positions  trith  the 
observations  that  are  stated  in  my  paper,  or  that  the  difference 
of  atmospherical  pressure  at  Plaistow  and  at  Claptcm,  Vf,  st31 
more,  in  different  parts  of  the  Strand,  can  be  adequate  to  jnrodnoo 
the  variatioiis  that  were,  indicated  by  the  baraseteraapitbtA 
several  stations.  And  the  same  cancliisiqi  is  fittther  oonfimmiti 
bf  the  experiments^  that  the  editors  of  the  Bibliotke^ue 
verseUe  report  as  haying  been  peifoimed  on  this,  subjeot  iiy  JA^ 
Ramond^  m  the  nei^^ibouriioda  of  Clermont*  Wkutiiotsame 
object  in  view,  that  induced  Dr.  M'Culloch  to  ecwunine  the  ^ 
&u}3jt  ct,  in  order  to  ascertain  how  far  the  barometer  was  to.  be; 
de|>tinded  upon     a  correct  instrument  lor  ascertaining  corapa^ 
rative  heights,  M.  Raun  ud  placed  six  barometers  in  situatioii* 
not  far  from  each  other,  used  every  necessary  pri^caatic^iin 
makmg  his  observations,  and  appUed  the  necessaiy  carr^tiona^  3 
The  horizoiitai  distance  of  the  stations  varied  Iruiu  about  SjOOO"  ' 
yards  to  12,000  yards  ;  and  some  were  placed  at  an  irievation  of, 
above  2,000  teet  above  Clermont.  l:*ifty-three  observations  wer^^j 
then  made  ;  by  comparing  the  height  of  the  merc/u^  ^k  rth^«l 
different  stations  with  what  the  height  of  these  diffeient  ftationa 
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latl^Af/  i     the  hnp'effi!9iiom  if  ilm  A^om^.  ^ 

iv%)Mt<i  be  ftS' ascertained  by  other  means,  the  agreement  between 
lieightB,  as  indicated  by  the  two  methods,  was  tound  .so 
nearly  to  coincide     to  lead  M.  Raniond  to  conciude  that  tho' 
barometer  might  h9  saiefy  eisployed  aa  an  inatnunent  for  mea^* 


<|yHi<i^tiK  h  


Tjie  barracks . 

(Wiihoiit  ft  name) 

Shepherd's  Bridge 
Chf^vasson  

'"Acs  gourdes.  » 


Namtier  of 

Height  by 
BariNoeter. 

Height  by 
leteltfnp:. 

DilEenact. 

M  tres 

Metres. 

JVKfrp-^.  Inches* 

8 

380-36 

380-30 

+  U      or  2-34 

a 

aas'T^ 

994*S0 

-0-54  —  «r.e  • 

\  iO 

887*78 

987-02 

+0*70 -^JM  » 

.  6 

493-30 

493-75 

-0-45  ^  IB'Q 

1 

420-76 

4^^0-80 

-004  —  1-5 

18 

697-93 

597 -tti 

-0'09  —  3*« 

An  acconnt  is  nlso  ^ven  of  some  contemporarv  observ^^tions 
that  were  made  at  Geneva  and  at  Vincy,  a  place  18  miles 
northward  of  this  city,  and  so  much  elevated  aoove  it  that  the 
mean  height  of  the  barometer  at  Geneya  was  5*332  lines  above 
that  at  Vincy.  The  obaenrations  were  made  contemporanly  at  * 
atik  Obsen  ntory  fai'Gteneva  and  at  Vincy,  at  sun-rise,  sun-set,  and 
«t  tivo  P  M  ;  they  were  66  in  number;  aud,  compared  togeme^;'* 
gim^e  following  results :  .  t 

.   

-i,.  ?    14  agreed  with  the  mean  difference. 

I  U.iiiliefed  by     of  aline  or  005  ii»ciLjafiaiiy«.*'-.>  i 

12   A..^  


•01 

•0166 

8  ^  -02 

**Wo  learn  from  this  table  that,  when  we  observe  at  tfce  ^ame 

tinre?  two  barometers  at  18  miles  of  horizontal,  and  444  feet  of' 
vertical  distance  IVom  each  other,  and  without  any  obstruottng 
body  between  them,  it  is  about  one  to  three  that  the  difference; 
oftfne  height**  of  the  mercury  will  be  precisely  what  corresponds  • 
to  their  a<Jtual  elevation  ;  about  one  to  two  that  the  heii>lita  will 
not  differ  more  than of  a  line,  or  even  less;  and  that  it  is 
abopt  Ian  equal  chance  that  the  difference  will  not  be  more  than 
^  of  ft  line.                                           *  :  *  I 

it  may  appear  a  httle  remarkable  that  the  barometers  that  are  - 
employed  in  France  and  in  Genefa  should  be  mbre'peiftct  than' ^ 
t&bse  m  Englaad«  But  we  may  conceive  dMtt  the  imtr^imenfs^ 
iit«^tbe  ^bof^  mses  were  made  for  the  eitpr^^  pii^ose  oi'^^^V 
cetyuwitve  elqy^riments,  and  would  be^^cm^ctedT Mttk-^e^- 
iitt^M^Niiikey.  .   »    .u-^^px^j  Kd  j^H-  
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. '      '  *  Article  VIII-        - vj*^'^*' 

On  the  Law  of  Continuity.  Bff  J^Bmaf^hi^^Mti^')*^ 

(To  Dr.  ThouMKm.)  •  7>/tjM( 

It  was  an  opmion  of  Leibnitz,  the  calebvated  'eontempdraty 
and  riyal  of  Newton,  that  aU  changes  aia  iiiBde*0a4aii^  "tmlk 
•  ndth  time.  "  If/'  says  this  philosopher,  a  Mnfe  mite 
dbded  iritkout  die  lapse  of  time,  then  liiue  \Mf  on  winckwi 
change  is  made  is  in  two  diftrent  sttflm  fl**on'«tart1lK^Mite 
iaatttit,  iriiich  is  impossible.  If,  for  iastanca/iA  be-«'<AnLnge  of 
motion,  and  tlie  saltus  be  made  at  the  beginnng  of  ikmmotmt 
tfien  the  body  is  both  at  rest  and  in  motion  in  the  same  ind^TisiMe 
instant."  Hence  he  infers  the  impossibility  of  sudden  or  instant- 
aneous change,  and,  therefore,  the  necessity  of  continuity  as  a 
law.  I  do  not  know,  having  never  seen  the  origmal  work, 
whether  Leibnitz  admits  any  exception  to  continuity ;  but,  by 
what  I  have  read  in  other  authors,  he  appears  to  rank  it  uith 
Nature's  invariable  and  unerring  laws.  But  whatever  may  have 
been  his  opinion  of  its  universaSty,  there  is  little  doubt  but  that 
it  is  an  idea  which  has  more  embarrassed  and  perplexed  both  its 

Partisans  and  opponents  than,  perhaps,  any  other  that  has 
itherto  been  introduced  into  philosophy.  It  is  now,  I  believe, 
almost  imiversally  received  as  an  mfattiUe  princ^ifte.  And 
indeed  the  merited  celebrity  of  its  author,  and  the  spedons 
JHrgoments  witii  which  it  may  be  supported,*  ais  «i»sH  ssiiralt di 


•to  procure  it  credit  with  those  who  receive  iimmly  as<ft* 
cipie,  without  applying  it  in  mve^igation;  bat  tliey'thiit 
^employed  in  philosc^hioai  re«easdhes»  aatd  ltliiil'liai^e,  thflnl 
wed  of  sometimes  comparing  their  dednetions  ivMi  itr  «Hiftiik 

Senoes,  most  soon  become  cmmnoed  cf  the  isnoisibility  ef 
^being  a  univmal  and  an  imnMkabte  ksr ;  *  tbe^ 

'  -  •  One  of  the  most  singolar  ciresnstances  that  1  know  of,  which  the  introdwi- 
ttottofcMMiiiaityMataiirof  aBtmhuotWNlMt^,  li tin rti— y t  tmstxp^o4iilm 
f«»8sibiruy  of  aliiolttte  bardnesc ;  not  becanse  any  Mvctim  from  the  Idem  ^ 

perfect  hardness  are  repugnant  to  phenomena  or  reason,  hut  be<*au>e  the  commu- 
nication of  motion  l)y  the  collision  of  hard  bodies  must  he  instantaneous,  or  witiN 
Ant  the  cooturaptioD  of  time  $  which  is  cootrary  to  what  the  priucipie  ot  eoBtlnmitf 
lequiMi.  It  w«Qld  sot,  lMiw«f«r,  I  coMivCa  bea  veiry  difticaK  muter  to  •^ff^ 
ihatthe  primary  particlea  of  matter  must  of  necessity  be  perfectly  hard,  or  (hotfl 
Is  impossible  for  them  to  be  otherwise.  The  armaments  of  Sir  Isaac  NewfOi 
appear  to  me  to  be  pretty  conclusive  on  this  subject.  This  excellent  philotophery 
|n,eaumcralinf(  the  principles  of  nature,  #ay8 :  it  teeins  jirobabie  tu  ^'^^^^^fili 
Id  tbe beginning  formed  matter  iu  solid,  massy,  bard,  impeoetrsbte^  mo¥awlefv» 
titles,  of  sochsises  and  fi^^ares,  and  with  sach  other  properties,  and  is  mch  propoF^ 
tion  to  space,  as  most  conduced  to  the  end  for  which  he  fomied  tbe«  i  and  tbsl 
the^e  primitive  particles  being  <%olids,  are  incon>parabIy  harder  than  any  poroidl 
bodies  componilded  of  them ;  even  so  hard  as  never  to  wear  or  break  fB  ptecfs  i  al 
ofdiMurybow^r'btlngmUetoilffde^irMma^^  ne>IMtf^Mir4MI 
I.  WMte  Hn  §mMm     ttoaeesUfo  they  way  coMy>s#'»odl<S<rdabi|i 

"  '  'C,    I.  ^  . 
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biii^  of  the  reasoning  upon  which  it  is  found^d^  will  not,  perhaps, 
jeadily  allow  them  to  perceive  where  the  error  lies.  This  seems 
to  have  been  the  caae  with  Maclaurin  and  some  others ;  who, 
notwithstanding  they  were  thoroughly  satisfied  of  the  incoiiipa- 
.  tibility  of  some  of  the  results  of  continuity  with  sound  philosophy,, 
have  not,  I  believe,  pointed  out  the  cause  of  the  errors,  or 
Jittempted  to  show  wherein  the  reasoning  of  Leibnitz  is  fallacious. 

The  following  ideas  respecting  this  law  are  what  occurred  to 
me  at  the  commencement  of  my  researches  on  the  subject  of  my 
paper,  pubhshed  in  your  number  for  July,  1816,  and  which  I 
have  now  a  litde  extended  ior  the  purpose  of  smdmtm^^tima^ 
QMNBe  ^9Bf  to  be  understood.  •  > 

ConaMie  ^am  divided  into  what  I  apprehend  Laifanitft  means- 
inliniiUe  i— tant»;  namely^  into*  aueh  paita  as'  have  the* 
mnm  lelalMan  4ot a  gmn  portion  of  time  which  a  mathematical 
ftimtikm  tom.fiireAliM.   Tfaea  if  we  admits,  with  Lelbnitvlhftl 

.%.]hnri|F  0— Btlie  iatwo  di&raat  states  in  one  of  smihiwiiiiyti, 
ifciiWHt  lnwii  II I ir  be  acknowledged,  that  it  may  be-in  oi^e  staiejii 
mmMUm^  «Mlin  a  diffimnt  in  the  next ;  forif  mA,  kwiald 
ktham  gmn^- difUcnky  to*  show:  that  a  body  oodd  m^&t  hm  m 
dMMiMMM*.  and.  that  eternity  itaelf  woawi  b>  {■■ttf  ribiil-ftg 

.liw  fsOfSmuAoB  of.  the  slightest  ohimge.  Now  tbeBe.ia  no  Mdi 
^mto  helween  two  such  moments  than  there  is  length  between 
*fw>  '  contiguous  points  in  the  same  line,  and  yet  in  the  two  - 
instants  the  states  are  different.  In  this  niaauer  it  is,  1  conceive, 
that  changes  may  take  place.  It  is  not  in  the  same,  but  in 
dii^ent  contiguous,  or  successive  points  of  time,  that  a  body 
ia  in  different  states.  Thu?,  with  respect  to  motion,  is  it  not 
universally  allowed  that  a  body  may  move  uniformly  throughout 
one  portion  of  time,  a  minute  for  instance,  with  one  degree  of 
motion,  and  uniformly  throughout  the  subsequent  with  a 
different?  and,  nevertheless,  there  is  no  lapse  of  time  between 
l^iA-end  of  one  and  the  beginning  of ■  tlie  other;  nor  can  it  be 
stmHf  IMld  that  the  end  of.  one  minute  is  the  begimiuig  of  tlie 
foUowmg.  For  if  each  minute  be  divided  into  infinitely  small: 
filtf_t)n*tT  «a  evidently  one  of  these  parts  to  tienninate  the  ^e- 
eeding,  and  one  to  begin  the  subsequent  minute.  These  tmai 
ifl^' incipient  moments  are  not,  however,  one  aad  tihe  sadie 
MiDentf/.they.  do  not  coincide^  nor  have  they  «ny  interval 
mimm,  iimm,.  Hbey  ait  OQiiseGutiT6»  oontiyMMis,  and,  if  t 
fHay  s6tmii  Aem,  touehixftp,  but  not  eoineidmg  points  in  th^ 
iame  tine  of  time..  Let;  mr  example,  k"B  and  C  !D  be  twd 
i^pa^fat  linea,  extending  tompds  opposite  paits,  and^tomhiBgni 
their  extremes  B,  C.   Now  sMioush  Ae  two  fines  4«s  mwted 

Mrr'^.ntl*'!"^  r*"'  tfxiwt  ta  «ll  agesi  >iit  ihould  they,  wear  away,  or  break 
Am%  Jkf  #&turc  of  thiagft  4epciftiil^  .on  them  would  be  changed.    TTater  aui 
SrS7<*<^4^^^            ^^^^  particles  and  fra^me'nts  of  panicles,  would  fiOl  be 
SS^tamciiaturc  and  textttf^)lflir»wUM.irAt^  <iia4  edrtU^coj^oM^of  «Dtfrej|^. 
§f^  m  ihf  bfgmiDg^  &c/'  . ,  
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c«h€Miv  ^^^^  P<^^  do  vicit,  tJImfihr^'^ickiMmd^  \o  bt^oam 

^'niey  ar*  «till  distinct,  each  th«  extreme  of 

Qi^,  but  not  of  the  other  Ime.   For  if  th€  t?*h>  /  m    .oldJ  Hi  * 

*|^inl!i  B,  C,  coincide,  the  lines  cannot  be  isttrtk  to' to^oll^^lili 
dverla]^,  and  the  whole  lengthy  A  D  is  not  tke  vunt  S^'OiA 
I>,  but  one  point  les8*      '  -  •     i  r        rrr^ttj^  ju^ 

•"'•Borne  may  hence  infer,  that  if  there  be  no  lapfe  of'^flie 
between  the  i^rst  and  second  states,  and  Hoft«  wlween  idie 

''eeeoa(i  and  third,  there  ^iil  be  none  between  the  fir«tand  third; 

'  and,  therefore,  none  between  the  tirst  and  any  other  state i; 

-^n80q«diitiy,  that  a  body  may  be  in  any  nnr>ber  of  tiiffelrent 

'•iMMj  OK  mdm^  any  number  of  ohianges^  without  the  sai  ail  ei^t 
hlfHB  of  tittle,  which  is  manifestly  absurd «  thxk,  knoP^m^m 
hjjt  meinft  tet  correct  inference.  A  hodyt  >floeoiKbi%ttdi  tHir 
iSs^,  mat  ^  ai  two  different  sMai,  untiinMed  m^mmaifil^'U 


tkeir 


iaoietkintwoytmle.ss  timetiatemne.  For 


n» 

•ist  ttftd  itMf  «f  two  tMMMii  ti0D  4mi  Ittrf  AMlkaMwieB 
hit  nlfciiittiihj  ■  " 


^  ^  ^  g,MtMMoMdto<>«ii^iindt^^ 

-4»cttl  iMb  Ai  Mch,  it  ibtti^,  Attt  i^ii  AmmtM 

tmammiM  %mBLmiy  igi^fen  poixtt  of  time  dsq^n^esim  iiuttdtier^f 

ejMiilee  in  which  the  body  has  been ;  said,  versa,  the  «4i»]Sfer 
?'0f  «tttte8  «icpreg»es  the  number  of  moments  in  which  the 'changes 
feave  been  eftected,  but  not  accurately  the  length  of  time  p  it 
«  bein^  possible  for  these  latoments  to  be  unequal  amoli^  theiti- 
^fwelves.  '  If  the  <;hange  of  state  be  uniform,  that  if  eqUal 
efetuangtB  be  made  in  equal  times,  it  is  probable  that  tbme 
eidottents  are  eiqual-;  but  if  the  change  be  not  unilbrm,?  cWtwti- 
.le^ual  changes  be  made  in  ;e^ii9l!  timM^  it  is  ^hkely  ^at  tlie 
eil0m€Ats  are  mieqnal.  •    >  n: 


T  certainly  Of  a  tfiS«renl  opinion.   By  4L)idlii«|  mMktflM^mt^imMrf^ 
li^kK^  H|  >n(j|e6nit«W  vnall,  or  which  hus  no  assignable  dim«iMief)$  $  and  in  this 
«  flS52P 'it??  t^**^^*!  ^  believe;^  takvii  b^  inatheniaticians,  though  defiiietl  te.l^etbat 
XWfeV^MsMlMcrlcfngth,  farreaiitlr,  'iH>rfllfc!kriess$  bat  fl«rf^Ma6^  ^ei^HnWiWti^r 
iiatditiwick  m*rd,  appears  to  me  to  be ja«raj«iftipli«l^>»4^  tf0Mm||ik>  mjf  Mm^ 
H|tpoii|^bf  ii^<teCu)iteIy  nvuUiplied,  it  iviil  make  up  aline,^n4a  V#4>«  9ill^BHp4 
^TWiU  inalce  up  a  superficies,  and  a  buperficies  a  solid.  Thus  a  sui>erfides  I  ioiMUie 
kcan  iDddinifely  small  part  of  a  solid,  a  line  an  hidfefinilcly  small  pTitt  3r  a 
^Qm^dklm^M^k  pAnt^  intkAMOf  sdilllLparctof>aililew^  AffA  m  ib^^'Mta. 
tiob  l  opo^ipelM)  ex^tbetvetin  th^e  foHP  ifaiiVM  P»  ff|gW  fillifti« 

betwef'n  a  point  and  nothing:  for  noJhiilg  taken  an  infinitely  inflffilenuniber  of 
^Htmt^,  wiHsirfi  bcDotbingi  It  can  liever  tic  so  aultff  licA  as  to  antfunt'^ATrbat  I 
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;Y>Ci9Bllati«Nia'kb««jg9f  or  the  saitatimi  of  ^i9^m ;  hut  I  did  i)Ot  c)q 
iihiirmtbft  TiA^ita  ^troy  continuity  %ltQg^f;r.  I  tt>o 

4Q&Tiocpd  of  the  existence  of  coaluuioiKB  gnKi4al.  «h9tn^y  io 
%ios?^rthe  &;reat  operatioQ3  ofoifttaro,  tp  atl;«mpt  a  refutatiQU 

it  in  toto.  ily  efibit^,  therefore,  at  tb^  first oonaiAm&tion,  w^re 
idlfeptolLilKVOCMlto  111*  Mtalipf  its  Jt^ing  a  Iftnr,  by  prpying  th(^ 

Sot  W^rwwidi  mding  that  it^  umrersalit^y  was  acknpwMg^lV 
siiM#fiAteliMit«wifei»^         philoAophera  Qf  tmes^ 

;«mUI  twtmimcn  .ia  mmii  «Mc<llMt  tl^iiliMM 

« fijh»d JMdr  iwfciirliwput 4l  io»titp)^8iimBy^  I  mm  i»d)HiAtt% iMt 

jfi£B  jMkktMtitiDtl  uRveAtig^tion.   IJi*  lottoiring  ifi       of  ilM 

2ifCip»Ut4>f  wy.  jttflcctionii.  •  '  i 

iTfo  Lftt  the  i^de^iite  straight  line  V  O. : 
c  represent  any  iudefiiutc  pL  ition  of 
fituxue,  tUQil  let  .the  liiw^  M  P  be  go 
^related  to  it,  that  the  perpj^ndiculur 
.^diBtaiicefl  of  the  parte  of  tlie  line 


t)M  P  from  the  right  line  N  0,  shall  P  -" 
jiolways  be  as  the  states  of  iht-  l)r»dy 
fj corresponding  to  the  intersectioiis  of  N  O  by  the  distances. 
Y Any  where  in  the  hne  N  O  take  the  contiguovs  iitilk  paritf 
^iAiB^  C  D;  and  let  a  b,  c  d,  be  Ahe  corresponding  contL- 
l(fi«ate. mparts  iatereepted  >  hy  "the-fniyi  ijWwtiuf  4Uatiu[ic0»  in 
TMibttoeJ  M >  ^  Xheii  since  the  ^xtmaeft  iB^I  €^  w 
^xtrefennsu^f  fii  iouoh^  l^uft  d«  .tioti  ecincif^iilbe^ 
;lii^  )A»iiO -iV  jtCKO^  favlt  nut 
-linlMI-^^'^V  lutTit .  HP  interval  behPtgi :  AfWj-awMfce  extariniKi 
JJ^      ;klie.idiit4iioM.B.  b,  C  c,  caimoi  Juise  ttr  W ^ 

siility.«itbii<K^^  be  equal.  .iB«i  il  iivfil  .wt.m 
.ladHi  ljh^»;diilaDlm  A  a,  h  b,  (nr.CI  ik.  aad.Od^:  Ar>jfo|iHi 
^MBiaAe  ^miUUt,  it  may  bap^efn  tbfit  m  Araa  skaB  U^iiSMtp^ 
Moreover,  since  A  B,  C  D,  are  of  indefiiiite  UmmM,  ih^muoB 
^will  hold  good  under  jevery  dimension  of  them^  eMlA  tf^e  sup- 
pose theui  to  dwindle  into  mere  points.    Hence,  therefore,  if 
M  P  be  a  continuous  line,  it  will  be  impossible  for  any  change 
*  'to  take  place  without  the  inli  i  veution  of  time.    A  bo<ly  will  be 
precisely  in  the  same  states  at  the  end  of  one  and  the  beginning 
'  of  the  following  instant ;  but  durini;-  the  lapse  of  time,  however 
J'^^sii^aii  it  may  be,  a  change  may  easily  take  place,  and  the  body 
.Jbie  in  different  states.    But  even  tliis  change  is  not  without 
Himits.    For  no  part  of  M  P  can  be  perpendicular  to  N  O,  and, 
^'t&erefore,  the  ditierence  of  any  two  distanpes  A  a,  X)  6,  must 
,x  flilwavft  j;^  lism  than  a  d.    But  with  respect  to  the  time:ii^iJD^ 
n<tlie  chaase  may  have  any  proportion- between  p  ■  ^ 

iTils  IS  strictiy^  t^^        of  continuity  t^- 
tbe  ccbnd^        of  whicb/  o 


^  j^TTils  IS  strictiy  ,t^^        of  continuity  t^JypPr  ^liij^j^ 
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^^^  li^c^tfUii  on  the  Law  9^  CoiU^uitg^  [Mi^ijjjl^ 

^Y^.and  pioperties  to  the  distance,  aoip^  i^tem^rig  cp;^-^ 
ons  /may'beNaednced ;  but  we  shad  at  meaint  only  Q^W^ 
one  « two      kapwBthe^niios  of  motion,  Jkdtbl^  pi^^ 
file  demonstcatk^of  the  saltation  of  states..  .  .  t 

'  Suppose  the  perpendicular  djbtance  to  be  always^  9V>^^^[|({^ 
parallel  to  itself,  a^d  as  the  velocity  of  a  moving  body^^]ui<g^ 
fitiraight  line  which  it  cuts  off  from  a  given  point  being  th^ 

•  time,  then  will  the  area  described  by  the  cii stance  be  tis  tKe^ 
space  or  distance  described  by  the  moving  body.  For  the  incre- 
ment or  fluxion  of  this  area  will  be  equal  to  the  fluxion  oi  tliej 
right  line  drawn  into  the  perpendicular  distance,  that  is,  to  tha 
fluxion  of  the  time  drawTi  uito  the  velocity.  But  the  product  oU 
the  velocity  into  the  fluxion  of  the  time  is  well  known  to  be 
equal  to  the  fluxion  of  the  space.  Therefore  the  space  and  tliia, 
area  have  always  the  same  rate  of  increase,  and  are  consequently* 
equal,  or  in  a  given  ratio.  The  same  conclusu^i  .IWy«  -b^f,^ 
easily  obtained  by  the  method  of  exhaustions.  v 
.  Affain,  let  Uie  perpendicular  R  S  be  drawa  aoy  where  in  the  t 
line  r{  O,  and  let  its  intersection  with  the  curve  be  S.  :  Vposi* 

.  E  &  UMpwinict  the  httle  rectangle  R  T,  which  is  the  fluxion  \0{^ 
file  spac^e  desbnbed  bv  the  moving  body,  lict  W  be  the^iotii^^ 
section  of  the  cuive  ana  of  the  side  A  T, 
and  let  S  V  be  taken  equal  to  twice 
ST;  wdwith  TX,  TV,  andTW, 
Tj  V,  cpQstract  -the  rectangles  V  X, 
V  W»  ;  Then,  because  the  time  flows 
i^iMbkr,  file  equals  R  X,  X  Y,  repre- 
sient'thie  flunons  of  the  time  at  the  „  — ™= 

itloraentsRX;  and  the  rectangles  SX,    ^  ^ 
W  Y,  the  corresponding  fluxions  of  the  spaces.  Consequently 
file  rectangle  W  V  (=  +  W  T  x  R  X),  is  tlie  second  fluxion 
of  the  space  ;  T  W  being  the  fluxion  of  the  velocity.  ^  An.d 
since  (v)  the  fluxion  of  the  velocity  is  equal  to  the  £oBce.Xf}i 
inulti})lied  by  the  fluxion  (i)  of  the  tune,  we  shall  have  '^^Af^ 

==  /  ;  an  equation  well  Imown  in  the  higher  branches,  of  pJijC' 
sictu  astronomy. 

'  In  a  similar  manner  we  may  proceed  to  the  developm'ent  of 
oftei*  theorems  dependin;^  on  the  principle  of  continuity  in  th»i' 
different  branches  of  pure  and  mixed  matheiuatics,  if  we  had 
time  and  inclination  to  pursue  them,  but  it  is  now  necessary  tcj 

resume  our  original  subject.  '  • 

The  constructiun  in  other  re-  ^ 

^^^^^  f 

spects  remaining  the  saiuu,  lot  . 

the  line  M  P,  instead  of  beini:^  • 

continued,  be  broken  or  inter-  f^w 

rupted  at  the  extremity  bf  for         *  ] 

instance,  of  the  part  a  b,  and 

suppose  c  in  the  other  part  of  the  |tf   

line,  which,  for  convenience,  we      /       1>CBA.      •   '  "il" 
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on  the  Law  of  C6iit\nidti/\ 

aCiSifli^^^if  'k 'greater  distance,  to  be  the  interior  extremity 
oP^^6(fit  x  d,  corresponding  to  the  part  C  D  subsequent 
^  iHt  TEP.  ' '  !A[tid  '  because  the  extremes  B,  C,  touch  without 
^incidiiig,  and  the  distances  B  C  c,  aie  both*  p6ri>eiidi< 
(nCN^  tb  lx  O^^  touch  in  every^part  a»  tar 

^'Ms^^^^'kiTtTiiiy  ft  without  coinciding.  And  smpe  the  ei:- 
IronitV  -^  CQutained  witiun  the  distance  B  6,  or  does  not' 
e^itd  b^ond  it,  this  extremity  itsdf  must  touciK  but  cannot 
iTiti^ect,  tit  ^ven  penetrate  the  distance  C  c.  Hence  if  M  P 

imposed  of,  parts  at  yaifons' 
^  7if4)jii  K  O/  and  the  state  of  tiie  body  be  neverdideiM^ 
^  ,^  .j'fhii^diittoees  of  tliese  parts  from  the  right  Une  N  O,  it 
i^^issiUK'  for  a:  body  to  be  in  one  state''at  the  end  of  one^ 
i&biiietit  and  in  a  different  in  the  beginning  of  the  following; 
tRfit  is,  to  be  in"  two  different  states  without  the  lapse  6f  time. 
Ahd  be<Jause  the  distance  between  the  parts  is  not  confined  to* 
limits,  the  difference  of  the  states  is  likewise  not  confined  to- 
Irtaitd,  but  may  be  of  any  magnitude  whatever.  Nor  can  the  state 
eft  the  body  pass  through  any  of  the  intermediate  degrees  betweeb. 
B  6  and  C  c.  For  the  state  is  not,  in  strictness,  though  in  manjr 
calsefeit  may  safely  be  supposed  to  be,  represented  by  a  variable 
line  or  distance  carried  uniformly  along  the  straight  line,  and 
which  no  sooner  clears  itself  from  the  extremity  6,  than  by  a  kind 
of  spnng  it  extends  itself  to  the  other  part  M,  but  by  fixed  and 
immatable  distances,  connecting  every  part  of  the  one  hne  with 
the  coirresponding  parts  of  the  other :  so  that  the  body  is  na 
sooner  out  of  Uie  state  B  6;  than  it  is'  in  die  state  C  c,  the  changer- 
bfingrtf^the  eacpnetBsion  may  be  used/  a  perfect  saltations 
saltation.        '  -  .  '      ,   I         x   i         • ,  j 

{lt*1*<(kdd  be  a  mer6  waste  of  time  now  to  attempt  to  shovif 
iMiUn  #e  think  the  |iea»oning  of  Leibnitz  ^fective.  Onr^ 
imA  of  thb  sfAjeetmostbe  apparent  tecfrery  One  who  has  attenr- 
lii^'Med'idiat'  we^liaTe  written ;  biit  tee  remtork  il  may  noli^ 
perhaps,  be  unnecessary  (omd^e,  respectmg  die  iidation  betweeiiT 
&e/«Uite  anytime ;  namely,  that  it  appears  ,fton)i^wluit  we  have 
Mid^^ths^,  in  all  cases  where  continuify  takes  ptac^.tiie  sta^i^^ 
some  fitnction  of  the  time ;  bnt  in  Other  casep  the  slate,  caxniot 
generally  be  a  fimction  of  the  time,  unless  the  fimction  be.  an 
agltatious  as  the  state.      I  apa,  dear  Sir,  very  sincerely,  \ 
.  '  *'  Your  humble  servant, 

.  Mnowlc-hiU  Hout€,  near  BrUtol,  Oet.30,  \8\l.  J.  HfcRA.^AT-tt,:  ^ ; 

:  .•r  •  '  ...  IT  j/.  /(-^ 


 « 


i    •  *  » 


•  *  J  " 
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oiii  lit  feb-^r^r  i:    .  ♦       ....     .       loii.r^Tifl  .io^l 

^K-.  J       il     .  *  ,  tv         .  »/.->i.Ji  lo  S800H 

J^s^rimenti  and  OhseHmtmis  npnn  the  State  of  the  Air  in  thk 
I  Pet^er  Hospitah  of  Cork,  at  a  Time  when  tftei/  wer^  cTbttde^ 

mth  Patients,  latourlkg  nuder  FeMle  Contagion. 

ttmdi  Duvy,  Egd .  Pyo^Of  i>f  Cheinistfy^  aod  S6t»^4fy  19 


(tile  fblloWing  e^cpdrimrmts  ongiil^ally  4p{»Mtt^  iii  ^  Cknk 
luMigiencer,  Dec  9,  1817;  tkeir  atooaraiby  tadf  ^Itoyotojuk 
|i{>piebifed^  however,  to  the  Editon,  to  fente'-'ilniF  pl<l|p«ir4tat 
lli«lBdrifluim  iiito     ilmidb.]  ''^  /       •  -  *  ^/fi 

FRdli  iwttnferoufc  expdlimmli  made  on  air^>eoU»oto4iMi'.4i% 
fbteim  Entries,  by  the  mOit  enlightened  inyiMrs,  itiip|h*^i* 
be  |{tii^r«]l]r  adhmtted,  that  dwf  eheni»ftl'««DatiliitiM^;i^ 
IM&qphera^s  ntaily  tha  alwia  at  aH  aaaftoaa  dT'lfa^ya^iamUlft 
iB  j^HM#^  the  globe.  lKtfa|[aft  and  OKyg^  gaaaarfcnfaalji 

S^cipal  tompOttaiklipaMa :  k  aba  ooolaM  %  qniirta  jpal(ti(Bldif 
wMm<^  ttoki  gas,  mA  a  fttmtla  quantity  of  Mmieiiwafcpflnp. 
IK^' oxygen  gas  it  ariieAtid  to  io^Mi  and  ti^gataSfrl^ 
fe  '^voelMea'of  ^eombuation^  fermentation,       ;  aAd  iiis  ri^/iii 
tetjantly  entering  into  new  fornli?,  by  which  its  peoaharfxt^ 
|>erties  are  modified  or  destroyed,  it  is  considered  the  luoat 
Haportant^  and  the  most  active  part  of  the  atino^>here.  The 
most  general  and  importaat  change  that  the  oxygenoua  portiou 
O^  the  air  undergoen  is  its  contersion  into  c€u:bonic  acid  a 
filibstance,  which,  though  obnoxious  to  animals,  is  yei  made 
a^Haaervifent  to  vegetable  life;  and  this  change  is  invariably 
ftotihected  with  the  exertion  of  the  vital  functions  of  oi^aaio 
betngH)  and  with  the  burning  of  coeds,  wood,  candles^  &o.  The 
ftahihrity  ^nd  healthy  state  of  the  air  depend,  in  a  gpet^  meaaarfe^ 
vipon  thf?  quantity  of  oxygen  g<as  it  oontaina;  and  thiai  qiMftity 
fmo\it  ^1      aent«)  ftppaara  Ix)  aitiat  in  att  plaoca  eiqsaaaiita^tiia 
tte^  iliixieiilpItc!TO  and  t^e  iafltMmca  of  wiaids.   Bal  tha  ailto 
^imifbrmi^^iBllnpmtioii  doaaaia«  prevail  in  the  aif  t]jf deon&ie^ 
'AweShiq^hKMses,  crofrdad  thiaaliei»  aiMLlMlqiiiaH  lh«l  at*  fawttj 
^^\Hnit&Mk  '  A«  ft  tiM  whaA  typhiK  waa  vary  pMvaknl^ikii^^ 
^a;b(t'tbm  Wite  ia  Hn  Inv^        Hoapitala  about.  SaO  tpalMt^ 
l^h^MAdV^*^^  ttost  pait,  andaf  Mirito  taliaiai^  jhMdmMl 
^to'ttiy  mead  9r*  IMvi  whaee  aclm  aDnrttoia^ in  iihelJMlte 
jdFttufi^tjr  iUig  ^  l^iown^  and  UkBwiae  toJwjMl^iAallijt 
^ri^M    •ift'^dalMMe  objection  taoeiUUn  the  atnlh  laf Mlhe  aarffai 
feter  iMda  f  aBfi  I  te^nidiatdf  uniarto^  a  aariei^  x>€  expe- 
riments on  the  subjeOt.  -  T6^giva  id  dalal  allihe  minhtiaB  of  my 
experiments,  wotdd  far  e*€e^  the  ftftnts  of  this  paper ;  1  sh^, 
therefore,  briefly  notice  my  methods  mid  results,  and  close  the 
pommimibatioQ  with        observs^tio^b  ponfioctad  withi  therAi^. 
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iMt.  {  mcvBteA  m  tiom  fiv9  kige  and  •mil  im  4t|« 
lIouBe  or  BaoofcffjF,  wid^tm.  tlie  two  waids  in  JfmmiA4$M 

HcMpittl :  I  eolleetod  it  horn  ^[Sertvit  pditt  of  the  rooms  |  as,  in 

tke  middle,  at  the  sides,  near  the  floor,  and  at  different  kei^if 
from  it,  and  close  to  the  beds  of  the  patients.  In  every  instsincB 
the  ai^^as  obtained  by  emptying  on  the  spot  bottles  that  had 
en  nr^yiously  filled  with  distilled  water,  and  immediately  clos* 
fng  tnem.  Tlie  bottles  were  perfectly  air  tight,  being  all  ftir- 
nished  with  welUground  glass  stoppers.  The  air  was  examined 
sDotX'  afSsr  it  bad  been  coUocted.  The  fii^t  and  most  important 
okjeot  of  my  inquiry,  was  to  ascertain  the  quantity  of  oxygei) 
1^  i&  the  ssiv#ral  bottles  of  air.  For  tliis  pinpose,  I  employedj 
kydrogen  gas,  and  the  electric  spark ;  a  meinod  that  seems  tg 
UBttempre  ttmpiieity  auid  eka^oe  thaa  aay  other ;  and,  with  due 
ArbcaDatkm^>iyoflii9«ii;)tMa#|  fgmi.  i^ounu^.  Aik.tim  PWitJI  of 

to  UiBiaQQiiraieY  ef  tlM  results,  it  umf  he  proper  to  notice 
ik^implpvby  iviuok  it  was  obtaioiidi  fppMiffliy^ailvil)  ^^jf^^t 

1riblB^t|Kr^luding  aiB4Kii^     error,  fimi  the.Bn|fiim^:0^ 
mmUmmuohfatimom$,mmSi  mow  fiSimc  iSHfi'm.  g^^f.  M^ 
flitrty  PidifriritliWBtodMtWbeiii.lMi^ 

•fAi^ifiiid  qiUr  adding  aulphodo  aeid,  I.  a^0i;% ,  %f^i^ 
•l^bn^gas.  ■^ao'    •       '•■  •  ,  '  .-.:iv-;,or 

j»fl1  made  a  great  number  of  experiments,  using,  in  every  instai^^o^ 
imueMcess  of  hydrogen  gas.    In  every  trial,  I  mixed  0*30  oi  ♦ 
leubte  indi  of  tke  air  under  examination  with  0*30  of  |)ur^ 
hydrogen  gas  ;  aod  after  agitating  the  mixture  in  along,  thick, 
detonating  tube,  furnished  with  wires,  the  charge  of  a  Ley  den 
.^^fatiaitwaH  passed  through  the  tube ;  and  the  residual  air,  on  being 
'Hhinsferred  to  the  cubic  inch  measure,  occupied  aboat  0*40  of  it. 
1  Tentnre  to  state  this  as  a  general  result ;  for  though,  in  a  few 
\aaBes^  there  was  a  diiferofnee  of  about  one  per  cent,  more  or  less, 
fyist  this  di^i^attM^|lni  imthtf  afperent  than  iea(,  ^mv^g  to  tke 
i  diiiiiiiliy  aiimeuitmng  ^luiifoiai  quaniitiea  of  .ai%:and  kcwm 
i^oailaete#<hy<a  <sQanf\dra8|M^^  tlkaanoiiaipit**..;'!!^ 
yVmdmkitmHi  ^  hwdmngbn  and  one  of  Qfifgen  gaa^.Mt^  mtei 
^iittkbomdpoAiQa  of  water  f*if  iiaa  fiM%f«ii||^«aaults  artj^ftti^a 
cteiisf  r li^aakidalien,  the  afinuDsHI  ^aanUi^  nf  ^,fifssfimg^ 

diMSdfto  aoeat. ;  r  'Im  thir  if  Ml,'4ia  >Mal  V'mtity}  ^i4%^ 
AnliwhmiiH  mmi  ftennidaifiMr  ajaimi^  ponicp  of^j^f^fS^g^i^ 
ofrMiolha'tiwaiar'aMr  4har  ^dalooalion  of  ibe  fiGax($d,ga^te{,L  ^ 
-«|aRi>idua  k  taken  idto  aoconnty  the'  eo^gen  may^W.^Ji^ 
Y^timated  at  about  21  per  e«nt«  And,  accofiroing  to  the  stat^ 
Jinents  of  bir  Humphry  Davy,  and  ^  Awi i ahk .fiherniM#,  ^Vp^' 
t^oeiit.  tsithe  actual,  quantity  <srfi  ^f*  '^*iij||j;^o  external 
•cht«iaa{>hi^e,  in  different  parts  of  li*'  ^"itojl^^ajrked, 
Ibilt  the  yariations  in  tb^  temperate  ^^M^^  atmo* 
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•j^eve,  doonj;  tbefMriecediiig  experm      iveiB  so  snial^  as  aol 
toinfliieiice  t£e  aecmcv  of  the  genml  residts.stated. 
*  Vfiiii  a  view  to  connna  the  preceding  statements^  L  made 
ediQ|»arative  trials  upon  air  collected  from  the  opeii  atmospheiej  - 

at  the  top  of  the  obsemtoiy  belonging  to  die  Cork  bis^idj^on  \ 
a  situation ;  perhaps ,  not  less  salubnous  than  any  other  in ^Uork, 
The  experiments  were  conducted  in  a  manner  precisely  similar 
to  those  I  have  noticed  ;  part  of  the  same  hydrogen  was  em- 
ployed, and  every  precaution  used  to  ensure  accuracy.  And  in 
every  case  in  wnich  the  electric  spark  was  passed  through  a 
mixture  of  the  air  under  examination  and  hydrogen  gas,  in  tte 
proportion  of  0130  of  each,  the  residual  air  measured  aboiU^r. 
0-40.  I  collected  air  from  Hughes's  Lane,  a  place  notorious  ibr^* 
the  number  of  cases  it  had  furnished  of  typhus;  but  ityielded/ 
on  examination,  the  same  uniformity  of  result. 

I  have  made  some  trials  on  the  other  gaseous  consiti^^nta  of 
the  air,  collected  from  the  di&rent  fever  wards,  and.  oampaved'^ 
them  with  similar  experiments  on  4dr  Imift  'the.  olMsemiliVlty  of // 
the  lnfttitaition ;  and  I  have  found  a  very 
series  of  results.  .     .  ,,i 

'  Thus,  Judging  from,  the  absorption  that  took  pkiee  jotftlh^ 
boittles  oraiii  from  the  feiver  wards^  when  placed  for.eoiai^lteiyo 
in  water,  ,and  whe«  agitatsd.in  this  fluid  f  and  espaoiallyyfcwiiii 
thft^fiec^of  lin^e  .w^iker  qn  the  air ;.  and  coii^^ 
trijd^,  air  collected  from  the  atmosphere  in  sa^brioMs-sitnalioiisf  i  j 
I  coiudac^Mmly^  iii,eitlia|  me^  dimveraperoqptil^  diffN^^ 
m  the  quantity -of  carbonic  acid  gas.  In  one  jnstance,  I^Uediar ; 

.  two  quart  ground  stoppered  bottle  with  the  air  from  a  lai^e  ward  It 
at  the  House  of  Recovery  ;  and,  on  the  spot,  I  put  into  the  bottle 
a  small  phial  of  hme  water,  and  well  closed  it.  After  much  occa*M 
Bioniil  a^iitation,  and  an  interval  of  about  two  days,  I  examined 
the  carbonate  of  hme  fonued,  and  compared  it  witli  tiie  quautityr  a 
produced  under  similar  circumstances  from  the  same  bottle  filled 
with  air  from  the  observatory,  and  treated  vni\\  lime  water  ;  and  ; 
I  was  unable,  in  this  way,  to  detect  any  appreciable  difference*  1 
If  this  method  may  be  rehed  on,  I  think  I  may  venture  to  stats,' ■: 
that  the  air  from  the  ward  did  not  contain  nearly  one  per  ceMkiti* 
mor^  of  carbonic  acid  gas  than  the  air  from  the  observatoly.-  . ;  f.- 
Afler  1  had  separated  oxygen  and  carbonic  acid  gaa'iNun>ilkeiy-* 
different  airs  examined,  I  could  not  detect  the  presei|ee-fvf«4pp)\ ' 
othei;g9«  ti^nitrogen^  .which  exhibited  its  charactenelic  toegSH-  it 
tive  properties,  l^te  want  of  leiaun  prevented  w  bommegxiipw 
and  multiplying  my  experiments,  so  as  to  ascertain  the  exaa^ii 

*^'pr^qrti(uiL:p£toa/Caibonic  aad  and^nit^^en  gasest  in  aw^ 
ana.it  may  be  proper  to  obaervet.  that  duiing  ttMi- timev&'«|«usn 
en^ag/sdAnl^is  mquiry,  the.mriMlllos  ctf  tempfmlosf^  Miiatii^ 
an§  pres^  c£.th«,atniiO0ph^       vsiy  aijsaU>.  mAlmtodmoii 
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.131^^^  ,  Jlfr.  CiZi  6)i  a  Lamp  wiUiout  Fhme/'  211'^ 
•  iofl  89  ^iJCir«  r./,  Ml  ••.  -  •       •  .  •  i    •  1  I'tJ  '    it(  ■. 

sbfitT!  i  .v:!'/  - "  .  t      Article  X.  •  •  '  •  . 

''  fWd-'Lamp  without  Flame,   By  Tliomas  Gill,  Esq, 
y^J:*' (To  the  Editors  of  the  of  rhihsophi/,  ^c.) 

'  mrn/'        ■'.  No,  \\f  Covent  Garden  Chambers^  ' 

t  £  :  GJB;NTI*EMEN,  14,  1818.   .    .  .  . 

.  dflNow  <5ommuaicat€  for  insertion  in  your  Amialsj  the  follow- 
ing notice,  on  a  very  singular  discovery,  which  has  lately  come 
to^  knowledge ;  namely,  •     *     .  •  •  t 

Of  a  Lamp  without  Flame  /  •    •     '  . 

^his  lamp  is  one  of  the  results  of  the  new  discoveries  in  che- 
mistry. It  had  been  found  by  Sir  H.  Davy,  that  a  fine  platina 
wi^e,  heated  red  hot,  and  held  in  the  vapour  of  ether,  would 
continue  ignited  for  some  time  ;  but,  I  believe,  no  practical  use 
has  been  made  of  this  fact. 

I'-have  now  the  satisfaction  to  inform  your  readers,  that  if  a  . 
cyhttdrical  coil  of  thin  platina  wire  be  placed,  part  of  it  round 
th*  cotton  wick  of  a  spirit  lamp,  and  part  of  it  above  the  wick, 
and  the  lamp  be  lighted  so  as  to  heat  the  wire  to  redness ;  on 
the^flame  b^ing  blown  out,  the  vapour  of  the  alcohol  will  keep 
th^  upper  part  of  the  wire  red  hot,  for  any  length  of  tirtie,  ac-i 
cording  to  the  supply  of  alcohol,  and  with  little  expenditure 
thfireof;  so  as  to  be  in  constant  readiness  to  kindle  G^rmanf 
futt^s,  or  paper  prepared  with  nitre ;  and  by  this  means,  to 
ligw  a  sulphur  match,  &c.  at  pleasure.        *    •  •  * 

t  might  here  enlarge  upon  the  peculiar  utility  of  a  lamp, 
which,  whilst  it  aftbnls  a  sufhcient  light  to  show  the  hour  of  the 
night  by  a  watch,  and  to  perform  many  other  useful  services, 
doe*  not  hinder  the  repose  of  persons  unaccustomed  to  keep  a 
light  burning  in  their  bed-room  ;  and  which,  from  its  constantly 
preserving  an  uniform  heat,  and  not  requiring  to  be  snuffed,  as 
other  lamps  do,  may  prove  a  valuable  acquisition  to  the  chemist; 
in  performing  experiments  on  a  minute  scale,  where  a  long  con-  - 
tinuance  of  a  gentle  heat,  at  an  uniform  temperature,  is  desirable.  . 
One  gentleman  has  already  kept  one  burning  upwards  of  sixty  ' 
hours ;  I  have  used  another  several  nights,  with  great  conve- 
nience;  and  I  have  no  doubt,  that  it  will  soon  come  into  general 

I  am  sorry  that  it  is  not  in^  my  power  to  communicate  ttiW  ; 
name  of  the  inventor  ot"  thir?  lamp.    1  am  indebted  to  Mr.  Gar- 
den,  a  scientific  chemist,  in  Oxford-street,  for  the  first  informa^' 
tion  concerning  it,  on  the  *28d  day  of  ^  last ;  he  had  a 

hint  only  of  its  construction  from  a  ^  ..,  a  stranger  to 
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him,  and  took  considerable  pains  himself  to  ascertain  the  proper 
thickness  of  the  wire  (which  is  of  considerable  importance),  and 
other  particulars  necessary  to  its  success.  I  infonned  my  friend 
Mr.  J.  J.  Hawkins,  engineer,  of  it,  the  sameevehing;  and  he 
mention^  it  at  Sir  Joseph  Banks's  converzatione  on  the  25th  ult. 
to  many  gentlemen  of  the  first  intelligence,  in  point  of  chtuiical 
knowledge  ;  to  ail  of  whom  it  was  new*  -  ^     "  ^ 

I  The  proper  size  of  the  platina  wire  is  the  y^ir^  mcl^ 
which  may  be  readily  known  by  wrapping  ten  turns  of  the  wirl 
iDund  a  oylinder,  dosely  together;  and,  if  they  nugasuye  tiie ^th 

Sut  of  an  incby  ilinttbe  A  lar^orttiitf  idUiabW  yield/^ 

ollfail^l^q  a  smaller  one  is  dyftouit >i*  iia#oj  il|lf ^ 
CmiVt  opttamn^  and  Mr.  J.  T.  Cooper^  diifini^t,  in^  Sttiran^ 
md  Mr*  jNewman,  Philoidpbical  InstownimC^iadBBrf  lAlciinlBigft 
luivabeni  fumisheil  by  m«  with  the  iio*nl«k*{iartk3ihii^j  aitt 
MMttpply  the  plstim  wiui^  and  the  \wmf%-  ^my  ii  (iwio  mho 
f»<yaii;iw»4iM<»; aa  wiU,  iliO»  Mr.  Qmrium,  a  n:-  i.>  tMK 
JbB  Abytt^4ivali«  «^  ff  the  wim  ifillte  mtStimfkiftmlmk  mmi 

'mi' mm-cv^Ms  toik  AoM  be  pl^e^  4llt|ie!|i4d^^iM|<i)jM 
wna^Mkr 9f  tliawm  alH»v#it;  tind  whWi-wili/be-,  aa  irfartniii^ 

I  have  found,  by  experiment,  that  a  wick  coni|>o^ed  oiiwehA 
-threads  of  the  ordinary  sized  lamp  cotton  yarn,  with  the  plalina 
wil'a  Qoiied  around  it,  will  vec|tiire  about  halC  SU)  ounfie  of  alcobii 
tb^keep  it  alight  for  eight  hours.  »       :  .T^^s^ 

'jliAshghtly  acid  smeU,  rather  pleasant  Uian  otlierwise^  is.yidld0d 
li^tnia  lamp  durin^^  its  igmtion,  arising  from  the  dedOPippsitieil 
'^  tbe  alcohol ;  ad  i»,  also,  the  oa^a  with  ether.  ^  g 

I  need  hardly  point  out  the  peculiar  safety  tins  lamp  wiil  a^Sjrd, 
as  not  a  spark  of  hre  can  fall  from  it.  Ana  its  being  tolaUy  &ee 
,£roDithe,wplea6ant  soiell  and  amoke  conuiiMiOw.liaqfH^i^fW^I 
be  additiQuel  w}oro»eedatio»a  ita  fa^ronfv  Aio  iru:  ^lU  hoe 
^zikpmmm      M  out  jmrn  of  ii*  wleni,  tHe  wvetamSar. 

innfi^f  ii  ^fiT  ^aTiiiinf  »iipil  it  i»ay  piiiaiUy.Mi! 
Jnmtfimfimf  ^iobi  my  fttm  ^(  tka  iMmt.  ImpipliMiafgi 
j4%n«i«lry,  aai  ^  afto,        I  ii%  aattfw»>%td  ^f^nwsmk^ 

,t3mJBn.^m^iht  ifim  tes  bfeewi  omM,  itwffi  be  neoeamy 
%9iiU]ieoii  ft^  aacL  rob  it  bnght  again  wil^  fine  glass-paper; 
iirkici^  wUl  cauae  it  to  act  agaiii  with  iacr#a9^  ^S^^    »  u^'tos 
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hiu;  ,(9unnriut}rnj  .  AftllCbE  XI*  •  •  •  ^  Vo  ^-^.aitrto.iii 
9il  hiiB  ;^>niJVoc€«ijii^s  ^  J^Jiiiosapkical  .li**^ 

Ili'  liri  H:     '-^i'  llOYAL  SOCIETY.  ,^ 

Ft?6.  5. — An  abstract  was  read  of  Capt.  Rater's  paper  on  tU 

fi  i^M^  «rhai  have  attempted  the  wekiAm  of  this  prahlaoi^  intii 
IbbiescaMMltftf  Wkitahunt,  have  proofl^M  on  the  aawtetieii 
HKi  tlie|laMfof  iiie^ceiite  of  oBciliatiott  rnidy^  bt  ftiti«ii|n< 
lijprMlMiMoiii.  Btit^  the  truth  of  thia  depenlittgi6»lfc»  xmiiH 
jgip^ctridl  iitift^  Hia  body  employ  efiaw  faniWiwii^ 

tfc  il|ikiiHirt<a^t—BBgAig  mode  of  kuudiy,  may,  )poriN^,  hi 
i^aiiiawd>*PM|.iaaiiraM|^^  •  Gapt;  Mier'haifiiag  javiaM 
UnMlf  of  tho  iomimimmt  <tiiio  oaetMU  ottioMMaMi  tDidii» 
IwwwiiMiBii  i  niMrtj  of  A^  poMMm  of  iriMi^ liaraMiMvtil 
|«pMelM«n  i  Mlar  prospe<^oroimoa»;  aAd  wo%b»lffNHiiiita 
aMitd>perci&¥e>  thttt  tiie  (heorem^f  Htiy>f^iiB,  of  the-  reoiprooityiof 
the  axes  of  nu^periBton  and  oscillation,  aiibrded  a  pnnoiple  on 
which  to  eonstmct  a  pendulum  exempt  from  ail  Qtaot^k  reiiu^tiiig 
frdflimBequal  density,  or  irre^ai'  hgure.  » >    t  , .  , .'  \ 

» rritk  demonstrable  that  if  a  pendulum  be  made  to  vibrate  on  ita 
^iltro  of  osoiilatioiiy  its  fonner  point  of  snspeasiou  becomes  tho 
centre  of  oscillation  ;  and  the  number  of  vibrations  on  each  wiU 
boflhe  same  in  equal  times.  The  pendulum  was  made  of  plate 
iraBs  ;  two  knife  edges  were  passed  throu&li  it  at  the  distaaoe  of 
about  39*4  inches,  and  firmly  secured.  The  distance  betweoft 
was  caretiilly  determined  in  parts  of  a  itomdaDd  acale^ 
iwaate  propei^4if  the  late  Sif  Xiboiget^u^  Tho 
||it<bihini  waa  fawiiind  m$k  ttaoO'  awsibti^  Am^imi^itm^ 
and  the  twootfaan  nnreaUo*  *  ■         '     ■  ^ 

f  Tbe  ihQfinsablo'ivdglitB  were  ehiftad,  aqlab  AoMnbor  of  mbrai. 
dimjaM  boM|^  on  eitber  kaife  edga»'  was  eqaal^  wbtm^ii 
iwhia<i1fcti thai  mm  .hoifo'edge  being .  i iiawaidaiorl oa  Af^  yoiatirf 

of  a«iBB{Ja|MaMaBMlMntHigift     aana  linia. 

liH^^iwBH  fioiim  table,  gifonbydiOMthort  of  12ootoof  oiy#i» 
liments,  for  aacerfambig  tbo  numr  of  ^biatioaa  inoda  by  tbo 

fRtidiilnm  in  24  hoiini^  -mxh  oat-  donaistin^  of  ibar  ekiperilnehts, 

iropi  which  the  length  ol'tlie  second'^  pendulum  is  deduced,  that 
aeven  of  these  seta^  aie  within  onti  ten  thousandth  of  an  mdi  of 
the  mean  res^ilt,  two  within  two  ten  thousandths  ;  and  of  tbe 
remainmg  sets,  the  ereatefit  di&itaice  ia  less  than  tbioe  Ian 
^bouaandths  of  an  inch. 

The  conclusion  deduced  by  Capt.  Kater  from  his  experiments 

'}»^  thajt  tho  lep^  of  tik»  pwrtwhtfa  vibwtwf  socondsy  inTactto 
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iS)^  Proceedings  ojf  Philosophical  Societies.  [MAjRorf,^ 

at  the  level  ofthe  ftea,  is  equal  to  39*1386  inches  of  Sir  Gte^ffgfe^ 
flhwiklMgh'i  imia,  the  scale  being  at  69*",  ttid  Ik«<li9i«lkil^ir' 
the  plaM  of  obiemtioii,  6P  31'  ^df\        •  '  .  j  ^^il  ai^^iq^ 

•  AB«9iymrfMtoCap£.  Kilter's  paper  on  the  pencMrif^W^flMl^ 
itibd>  contajning  a  dmoiurtmtioii,  by  Dr.  YiPttag)  •<>f%1t(»oi%MP 
disooTered  by  M.  Laplace,  that  if  a  comp01mdJ>eRAdolil'b6^)g^^)AP 
WMbnfte  w  evlfaidBrt  iaitead  of  kiMk  edtees,  ^  vflisittibe 
iittmfl»%lie  MurMea  ef  the  cjlmdera  <the  nifmAmd'^^mmef? 
being  equal)  wiH  be  the  length  of  the  equivalent  peiidtdiin(>.^^*^  bfic 

*  This  was  followed  by  a  paper,  by  the  same' author,  **^Oti  tht^  " 
Length  of  the  French  M^re  estimated  in  Parts  of  the  Englifib 
Standard  ;  "  from  which  it  appears,  that  the  length  of  the  inetfe 
in  parts  of  Sir  George  Shackburgh's  standard  scale,  is  equal  to 
39*37079  inches,  each  standard  being  brought  to  its  proper 
temperature.  •    *     ^    "  •   •••  '  •  ' 

A'  paper  by  Mr.  Knight  was  also  read,  on  the  heart  wood  of 
trees ;  the  principal  ob  ject  of  which  was  to  show,  that  this  portion 
of  the  plant  bears  a  more  active  part  in  the  vegetabte  eco- 
nomy than  is  usually  assigned  to  it.    The  heart  wood  has  been  ' 
Biippi»fi6cl  ^  V be  chiefly  useful  as  a  mechanical  support  tO'  th^^ 
Other  parts,  and  as  retaining  only  an  inconsidMable  «hikre^i$|i 
vitatety^ynihiMii;  Mr.  Kaii^t  emkavom    prove; -hytsl  s^Mbif 
of  exp^iments,  that  it  serves  as  aieseirvoir  for  the  lasff^  JOt 
jmces  of  the  plant,  during  their  torpid  state,  whence  it  is  i^ihif^ 
fttfaOlld^  Mttaenltothe  buk  at  theraiewl  o^  vtg^talMiifiai 
ihesbiiklg;'(-  •    ;        -i  ibiBWi;? 

utuTmj^A  paper,  \f  Ak  H.  Davy,  vna  lead^  wAMqbjeciti* 
of tMexpeimiicMsrClMilam.lw^  hHily  perfMMlUtt  Bdmbiii^ ^ 
by  Br«  lire,  4m  AB^tssAm  of  fll4orine>  The  oijteerof  Hiw 
<»¥|wiww>tB  i»w«totfNrve,.ihat  water        an 'esaaitiali^^iBrvj^^ 
hiMinlfcjaeid.gas,  by  piuishig  the  gas  dnaighii^^ 
portions  of  iron  or  other  metals,  fronl  which  process  water  wasp  ^ 
procured,  and  the  metal  was  converted  into  a  muriate;   Sir  H. 
•Davy,  however,  brings  forward  experiments  to  show,  that  the  « 
water  obtained  under  these  circumstances  was  an  ac(5idental  pro-^ « 
duct,  generated  by  the  hydrogen  of  the  muriatic  acid  gas  meeting  * 
with  oxygen,  which  was  derived  from  sources  not  suspected  by 
Dr.  Ure,    When  tubes  of  flint  glass  were  employed  for  the  trans- 
mission of  the  gas,  the  oxide  of  lead  and  the  alkali  in  the  glass 
i\imished  the  oxygen  ;  and  a  portion  of  it  was  also  furnished  by 
the  atmospheric  air  remaining  in  the  tube.    The  quantity  of 
water  was  always  foimd  to  be  diminished  in  proportiaa  to  ^le 
ts^  th^hlid  been  taken  to  remove  all  these  sources  of  osy^ges^'O 
•  ':A»papti^  by  Dlr-  'Merwhail  Hall,  was  also  read>  «n^tthei  aotioii  tti 
inMrymdlc^rygen  miran*   The  author  eiutemMtmft6  pibvd.  il^i: 
ai^miii^itM  pwiB^wttte.  below  t^he  tenqpentoreafii&lSR^ihaai: 
m^^px^^muff^       if^*       timt  if.  tbe\mte«tciMMaia%^^ 
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-yf^-'f'-'' Geological  SociHy*^  >-<\  284$: 

o^Fge^^     oKidatioQ  of  the  iron  takes  [ptace^  and  that  tke  aaaii^. 
€i9^^|)ifi)i9j|^dtt»ei^  when  maisteiMd  iro»i«  expoaed  to- thaiBtaBik' 
sphere,  llie  pow«r  of  moistened  iton  in  attracting  bxygea  fijcnl* 
t^ffttlMqplMltiMiiq^e^^  to  he  ipeiy  OM^plete  ;  and,  a4  Ihe-aattie 
tiivieiriMQ^  the  pemnceof 

Ojjjvgen  in  water.     •  •  .  •    ,     •  .  j  : - 

f»^w^  Pf^^7  ^  Mr.  Banniey  jun.  was  iiaad^oiij.tlii)' 

and  cdcilihlliOii»Mitiw  nrtdhaiucalpowenof  di&mni  adbitaM^. 
aiMiiqfrdie  jifirtif  aohalaiioe  under  ,  difienentifonuiy  .of  9hMh«.ire 

9^^^j|lMH9teef  e!?«BiL^  a  paper,  by  Dr.  Btemteiv 

oii:ttiii^aame  object  with  those  which  had  lately  been  presented 
t«Ae  Society;  and  two  mathematical  papers  were. likewise  anr  , 
rioimced,  one  by  Mr.  Kmght,  the  other  by  Sir  Wm.  Hetschdd,  ♦ 

,  .     ,  GEOL06ICAI.  SOCIETY. 

Deed, — The  reading  of  a  paper,  by  Mr.  W.  PhiUipa,  enti- 
tled     Remarks  on  the  Chalk-iiills,  in  the  Neighbourhood  of 
Dover  ;  and  on  the  green  Sand  aad  blue  J)Kkyi<oveilying.ityiiiiaar  * 
I^kestone,"  was  begim,  » 
•>.i>eck  Id.^The  reading  of  Mr.  Phillips's  paper  iira»iOontiaiiail;v 
J49»<.  ldl8k— -The  readmg  of  Mr.  Fhilhpa^B.^paper^mriDQB^  > 
ebiidedi. 


'1 


ciTtk<e  cliffs  extenduig  ftom  Dover  tOi|«aid&  Deal  on  the»;ea^ti,  waA 
towards  FolkeatcNne  on  the  west,  have- afforded  to  >Mrv  JPhiHipfir^ 
tllMpfportimityof  amimte  exaannatkai  of  theidi^efeBtitete  of 
A(hi^^  in  thot^ ;  and  thd  nuinfegouB  ftlto  on  thei Acpe»|wt»d.> 
eqrijleii  *hntt  to  colltet  farioaa  arganic  *rtwiaini%  aducfeliaifiMd 
tH^MDiMA  r  AO  ib*  PwMmaOi  •  wM/faaa  wdbiMdHWtMieMMqtf 
them>  asd'toednuanMieate  ^femift>idi}ai»feamam0i^ 
S^iaietf      * '  •  •  *  Ml' #ijhn 

*  .'Bici^ighest  point  of  the  ehalk  hills  heire  described  is  near  . 
FeAke stone,  whence  thev  gradually  dechne  in  height  towards* 
Dover  and  Walmer,  bemg  in  the  direction  of  the  dip  ot"  the 
strata  which  is  to  the  N.  E.    The  dip,  however,  is  very  amali, 
beiMij^  le^s  than  1*».         '  •       '  '       .  .  -.v ...  f  . 

-The  chalk  is  distinctly  stratified ;  and  the  author  considers  it 
to  consist  of  the  following  beda^  begkiuing  with  the  iqip^mest 
one :  *  ^  ' 

'ti.  Chalk,  with  numerous  flints.    This  forms  the  cliffs  of  the 
share  iirom  Walmer  Castle  to  St.  Margaret's  Bay,  whence 
begins  to  rise,  gradually,  as  the  lower- beds  there  begin  to  appearf  «> 
aiki  it  continues  to  form  the  upper  pati'4>i  the  cltA  as  far  as i the 
ci%udeh  In  the  Castle  hill  its  thicloiess  niay)be«slimated>at  'nioi«y-' 
HMuilU^ifedt.   The  MMl^^  €^  in  thkathed  4aitor.fet^tti^^ 
atfdimttBlwo  feist  distatic^  fi^'  eaoh.oltery  ^and  6oiislsg||'^^^ 
moetjMttt  of  the  detached  aodilea  wiiial  ia.  theiulislhj  sy'^ 

'  1 
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^ipk^l^  fliat,  •varyittg  from  balf  aii  inch  to  l^^in^iAi^ok* 
•oko  occur,  and  have  been  trac^  iur  one  aod^wo  iiiile^4<i 
IfBBgt^  Some  of  the  beds  of  couiiuuoua  ttiototai^ei  ,Qf  tbeiiiyNlir 
fmmoSi  1 8  iaches.  A  bard  cbfdk  marl;  lj^jiwfe)Oi(>tbidf»'  \  1^ 
coBtauied  in  this  bed*  ^  Below  lfai»  bodlioi  iii^hf^fii^uo^iA^ 
^glneMy  i6f x)Hgft30tQ  wmmim ;  in  whicb  numerous  {^iiitiUl 
forms  are  intmpened;  and  a  few  sU^^  «f rfl^ti:ui>i4iiM(iil- 
UhiB  b«d  it  dboTe  lOQtet  in  thicknesii.  ift^,-  gi!  a  ymkMYDOo^uTi 
md  it  huim  dMn  Ihtt^^nF*^  juat  nmiiigttMle^^ pfofalMr 
Mowy  <a  the.iwiit  il>p!init.  Ito  flints  iUM^iiV7g«MB^3^^  ^ 
iMWbaep  f<wnad,i»i aq^wMii bodw>>  .SQi iiit^^to^^ 

Mfol.  tnbiMl'k  wffptwiini  ftam^/tito  Wltwrbg  by  eiMi^M 
«mI^  iMctti^  Am  »dMi  Akk  ;  loul  twop«ilMHie<k  of!  mwijiiii 

lioihsenred  to  lie  in  it.  i .     i  j    in  :ioo 

J  2.  Chalk,  with  few  IKnts.  This  chalk  is  «oft  and  white,  thott|^ 
not  of  so  puie  a  colour  as  that  with  nunierous  tiaits  already 
described.    It  coii tains  %  few  thin  beds  of  orga^ac  remawis,  aad 
itxm  beds  of  soft  chalk  marl,  as  well  as  a  few  thin  beds  df  din^ 
i^which  have  not  the  re^ar  disposition  of  those  in  the  ^^er 
iirtTKUu  hkitim  bod,  Mjt.  PbiUip«  ba»^j((i^t^.wtfU^fiia|i)^i4efiii^^ 


size. 


Chalk,  without  flints.    The  separation  of  this  bed  fronj  th« 
preceding  has  not  been  distinctly  traced ;  but  titere  is  a  ooi^sid^- 
{jMi^fieicnce  between  them.    Mr.  PbiUips  conaideraiitAoX^n* 
' Iwiiiii I tfiilii i Iwiifriin lii n i  subdjuwittMi.i  JmiL  %  thi^iirriirtwwfcfln^H 

^y^^^^F^^^— ^^^^^^^^^^^^^^^^^^^^^^^^^     ^^^^^^^    ^^^^^^"^^^^^W  ^^^^^ ^^^W^^ » ^  ^^Mpw^P^^^v^^^^vmpw^^^^^^v '^V^^* 

tainin^  monerous  beds  of  Of|puiic  ransiiis ;  i6C0i)dl|i|f 
About 50 lisil^ittek,  with  lew  orgamcr^^  [i  AM 

.  vteiHiii&ril  MBratii^  colour,  and  wMmibfltetfti 

jtmyiBiiiiiifaiiawhilhafcihe  chtlk  iMthfamttiiiSv  Atewwita 
also  occur  in  this  stratum.  The  second  stratum  of  this  4efi^t 
siw  J*'  ti[ii>teen«l  Hh^ijiHiMYs  GU^  m  «#^^MM^ 
iWteiy  laid  is4<^j|^i<a*rf 

iiiBtiLii^91w<*fltaim.ii  Mfter  aodxrhitar  Ifaaiidlit 
Hksmgh  ntftorjMhMMihedhdkmU^ 

•Mbwdb^  bed  df  Aiiirl  it  is  of  a  sandy  and  friaUe  tex^liipe,  >  a^im* 
ing  sometimes  the  appearance  and  compactness  of  a  .saudstooie* 
.0  4*  The  grey  chalk.  This  begins  to  rise  on  the  west  of 
Shakspeare's  Cliff,  and  is  softer  than  the  strata  reposing  oo-il ; 
hat  h  Taries  in  colour  aoid  texture.  It  is  separated:  fcrom  the 
ixtratutti  just  desciibed  by  some  very  thin  bedjj  of  sand j  ;ip- 
.  pearance  and  yellowish  colour,  and  contains,  occasionall|v  il>^^ 
of  saiidstOne,  extremely  hard,  and  from  one  to  five  inches  /in 
thickness.  Ko  flints  are  visible  in  this  bed :  it  contains  jiniii^ 
organic  iDUOoains  not  differing  considerably  from  those,  ot  ttie 
upper  beds  ^  but  the  echini  vdiishi  are  ifoiyBi  !iniiitVar^iLWviif& 

.T^JsjdsW 
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-ihS^ybedm^yi  a  of  blue  marl  is  seen  of  eofadUt^k  tiM. 
m^mtfWiMi^  iMUi  the  fossil  flhaUi  iriiii  li  U  rifiirtiiiiiii  (riniiwrito 

aoeomp«iM  tdiis  paper »  •  •  - « * 
A  i^letiitf  .'was  i«ead  from  Oapt.  Carmichael,  accomj^nying 
ilkfiifmif(t^  Xf£^^^  Table  Moimtani  at  the  Cape  of  Good  Hope, 
i^lte Table  Mountain  rests  on  granite,  Green  Point  and  the  Table 
^^>ttlley  oh  schfstus.  The  upper  part  of  the  Table  Mowitaiii  cou- 
^sislB  of  sandstone  in  hoiizontal  beds.  The  junction  of  the  gfs- 
^akd^withtk^  schistus  is  visible  at  Sea  Point;  and  here  a  vei^ 

confused  mixture  of  the  two  rocks  occurs.  In  some  parts  IfaejF 
^i^fBd  likc^iiaite  layers  oi' various  thickness  ;  in  others,  fm|^ents 
^^^the  sohistus,  of  all  figures  and  sizes,  lie  imbedded  in  the  graoitt. 

Between  this  mixed  mass  and  the  pure  schistus  thore  <»  intdp* 
t^<)6ied  a  rampart  ef  granite,  apparently  differing  from  that  i^di 
^(^Xitp^pom»  the  mass  of  the  mountain,  i/vhich  tbr  aiboitt<300<  jahlB 

vntb  it*  ' 'dxi^  -  ''"'sl 

•diMM^^yftttiiU^  Ami  Omp  B^y  u^iSiiM»d»mMt^i^i%mm 
HCK)#M;)i6;^lheir€»diiig  of  a  papCE,  tyMr.  BffkmMn^taiiiM 

99fim<HmAf  miibeMUmmff  »llwi*ilwififliniirifaiiihsiniiiiii^^ 

03  spresidejitj — George  Bellas  Greenou^hr,  E«q,  FJR^S.  &c. 
iiopJfice^-Fresidents.'-'WiWi^  Blake,  Esq.  F.R.S. ;  Rev.  Wm. 
.BttCklknd,    Prbf.  Min.  Oxford;  the  Ricrht  Mob.  Sir  Jot 
Nickoll,  F.R.S. :  Sir  Henry  C.  Engleheld,  Bart.  Rft^i  ^ 

'  Secretaries. — Henry  James  Brooke,  Esq. ;  t\L.Sv9  Mmdkir 
ioiok,  M;D. ;  Hen.  Heuland,  Esq.  For.  Sec.    *         ^  •  »<  r 
2haisureps.'^j>9aae\  Moose,  Es<)«  F.B.«iS.  &c.  ;>ij^hii /Taylor, 

•>Hi&ti»bi7.*^ Arthur  Aikin,  Esq.  Set.  Soc.  of  Aits    Hon.  ilenfif 

Bcnnet,  F.R.S.  &c. ;  Hen.  Thos.  Colebwdce;  Esq. 
lieii.  liolland,  M.D.  £i.&i^;;John  M'Ckdlociii^  MA  Fdb;Si)i 
A^fcturst  Miajeodie,  Esq.  ;  Wm.  M.  Pepys;  Esq.  KiftilAijijSiBU 
S^,«&«j  KR.S.;  Chaliea.  ^kcs,  ^Esq.  rfiJ^a  iiB^^siftsaiky 


Digitized  by  Google 


£14  ProceedingB  of  Philoeopkieal  Societies*  [MiH»^ 

JM.  S.— Mr.  Thomw^Mliii  read  a  vefy.  ioMetliiig  pa^"^ 
Ae  geology'  of  tlie  eoimtrv  round  Ntee, '  a'eoBiitry  whi«lil^#(ik 
Ae  coMnstaiMM  detailed  in-tiM  pi^Mi,  appekum  toiMMseuMik 
or,  at  iMwt>  not  to  imve  Ibeea  UAe^  fmrntAimil^Wk^^ 
nusy  whidi  it  merits  from  the  inteierting  faGl»:wUch  it  pMonte: 
'  It  appeam  evident  that  many  iBTolatkmalmTetaikeapl^ 

Suarter ;  that  the  rooka  have  not  only  beeadewiged,  Imt  'thil 
le  sea  has  stood  at  a  mnflh  io^ier  lefel.  The  fiesws  ^  the 
rocks  are  often  filled  with  marine  shdUs  of  the  same  species  that 
now  exist  in  the  Mediterranean ;  and  shells  of  a  similar  kind  are 
often  found  high  among  tlie  alluvial  soil,  and  doWn  by  the  sea 
from  the  Harmetine  countries.  Amons;  the  fossil  shells  found  in 
the  peninsula  of  St.  Boassure,  more  than  twenty  hitherto  uudis^ 
covered  species  have  been  found. 

At  the  same  meeting,  Mr.  Playfair  communicated  a  paper,  by 
General  Sir  1'homas  Brisbane^  on  the  deteimination  of  the  thai 
hy  equal  aUitudes.  •  *f 

«OYAL  ACADEMY  OF  SCIENCES  AT  PARIS.  .  * 

Nor.  3. — A  paper,  by  M.  Quentin,  entitled  a  statistical  table 
for  the  department  of  the  Seine  ;  and  a  memoir,  by  M.  Hachetje*, 
on  high-pressure  steam-engines,  were  referred  to  comniittees. 

The  reading  of  a  piqper,  oy  M.  Geoffioy-&ahit-llilaira»  wtlM' 
bones  of  the  thorax,  was  began.  '  * 

M.  HnWMrd  delivered  hi  a  report  on  a  memoir,  by  M.  Girard, 
Professor  at  the  J^k  Vettrinaire  of  Alfort.  Theofayeotofl^ 
aaemoir  is- to  show,  that  oamiToronii  and  ctauTorous  "f'l^tf* 
mUlnataraBy,  and  with  ease  ;  and  are  KUley  if  at*all,  eirhtmWM 

&tbe.op!eiatiQn ;  that  moaogaslric  and  mminatmg  aniiBak,.,iAr 
i  tOB&vxy,  Tontit  only  by  great  eflbrts/  and  unnatarally ;  mA, 
tkat  the  act  is  alwiqfB  attfeoidM.with  sericrtis  coBaaqnendbfe^, often- 
iriA  death.  • 

A  report  was  also  made  on  the  Ht/dro-hascuie  of  M.  Capron; 
the  intention  of  which  is  to  avoid,  in  part,  the  loss  of  watejr  by  th« 
passage  of  boats  through  locks. 

M.  Lacroix  delivered  in  the  report  of  a  committee  on  the 
manuscripts  of  the  late  M.  Lagi^ange.  It  is  recommended  that 
all  these  papers  should  be  bound  in  volumes  and  deposited  in 
the  library  of  the  Institute,  for  the  inspectipn  and  use  of  menoi 
science,  both  natives  and  foreigners.  ^ 
Nov.  10. — The  whole  'of  this  sitting  was  occupied  in  mattsra 
sdating  to  the  internal  management  ol  the  Society. 
•  Nov.  17.— M.  Seber  presented  a  mathematical  memoir  on  thf 
oonstitation  of  spUd  bodies,  which  was  referred  to  a  coMUtte^. 

A  memoir,      M.  Fomier,  .was  read,  on  liie  temfMstatuijrof  * 
.  dwrihnghousosywad  on  the  passage  of  heat  in  tec<aiis«tojl«iiir 
A  dissertation,  by  M.  Lehivre,  on  sihcifttons  aOuti^^  ifd 
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Md.  The  substance  in  question  was  foimd  adhering  to  the 
•ides  of  a  lead  nuae  in  the  momitsiii  of  Sequene,  one  of  the 
fymmm  ,  mil  iinillj,  it  is  white,  opaque,  and  adhernf  to. the 
.<W}P'J>b  <'^*^^J^  >^  tvanslaceat,  and  of  a  jeHomdk  .gjcmm 
^^jgjPf  It  yiekk  xettdily  to  the  knife  ;  and,  ftom  an  aaalyiiiiliy 

^f, V,., ...  .  r  'Alumina  44-5 

"  '  r  Water  40-5    '  * 

we  .  .  .    ^^^^^  ^  ^  r^,^ 


•  ■ 


^^^^tnomoix,  by  M.  Maeendie,  on  prusiic  acid,  was- read* 
Vtfoif  24.r-A memoir,  by  M.  Resnely  was  read,  on  the  modiftr 
^bdons  prodnoed  on  li^t  by  reflectioii. 
M.  Dupetit-Thouars  read  a  memoir  on  the  growth  of  bidbqqn 

The  class  of  zoology  and  anatomy  presented  the  following  hst 
of  candidates,  to  fill  up  the  place  of  corresponding  member, 
vacant  by  the  appointment  of  M.  Scarpa  to  the  place  of  Asso- 
ciate^ viz.  Schneider,  Rudolfi,  Lamoroux,  Dutrocliet,  Poh,  Rizzo, 
1^1^  (qu.  Kirby),  Schreiber,  Schweigher,  MacG^  d^  &mp9,J&oei 

Jiwioriniere,  and  Prevot. 
*  The  class  of  geometry  presented  tlie  following  hst,  from  which 
to  supply  the  place  vacant  by  the  death  of  JMU  Joi^ty  i  ,Y}Si^  jicamp* 
Ivory,  Plana,  and  Gergone. 
.  ^{g^.  l.^M.  Fevre  presented  the  third  part  of  hia manusqiFipt 
^t|fyOK;a\tiahles ;  and  M.  Doderet,  amemour  atk  Be^et^ffiis^,^ 
ytronomy:^  boUi  of  which  were  lefenred  to  committees.'     .  -  ...  . 
1^  ^  pKWier  read  a  report  on  the  memoir  of  M.  J>esprelii>  oa  m 
^tribution  of  heat  through  solid  bodies. 
{yyj!he  Acadengr  lesolTed,  that  the  above  memoir.  «ho«U  kPt 
gmtedi^the.Ae^  . 
ISallots  took  place  in  order  to  fill  iq»  the  vacancies  imimtinped 
vbenlM[.l4unoroux  was  chosen  iA  the       of  zoology, 

lief.  7. — A  memoir,  by  Af .  Borgois^  was  ready  on  like  BUitg, 
itlfM^y  which  was  referred  to  a  committee.  *  * 

paper,  by  M.  Adam,  on  arithmetic,  was  ,«^o  referred  to 

CUiiiiiiiLlee.  nt- 

.  M.  I vait  delivered  jn  a  report  on  Sk.  J.J^ij^^^    code  of 

agriculture. 

The  class  of  botany  prestnted  the  following  list  of  candidates 
for  the  vacant  place  of  corresponding  member;   viz.  Smiiii, 
th^  Aug.  Saint-Hilaire,  Sche^jjf^^-^  ^esy^ttW^^ 
ipus,  Bonpland,  Dumas,  ^nd . 

ec.  15. — A  letter,  by  M.  Frev  ^^BB  ^  memoir 

'^hi^i  ^organisMp^,!^ 

,  ^  m  Digitized  by  Google 


SIS'  (        .    Sdadifif  fnteiUgma.  >  [Wam^^ 

tlM  <»f  nMtws  aaid  cemente.  •  •  •         '  ^ '  -j^ 

A  mmKWy  Iqr  MM.  LaMoix  audi  Peolvwr^  oik 
n^preMiited;  ^1  i^tth  the  pre— ding,  vAm  infttwJ^o^^tfieg 

M.  OiiBid,  m  tihe  aameof  a 4HnMB^^  Mbi^fiiMflMt^ 

a  memoir,  by  A|.  ^{lades  Dupin,  on  the  t)»»qiff  of  tibe  tiaok  '<« 
wheek  on  Toftds.' 

M.  Percy  maid^  a  report  in  favour  of  the  nae  of  Mistie^&t 

*  diseases  ot  the  urethra,  proposed  by  M.  Petit. 

M.  Bonpland         elected  correspoadent  in  the  class  of 
botany. 

^jor  Lambton  and  M.  Liadeniftu  ^ere  elected  cprre^pondjejat^ 
in  the  class  of  astronomy. ' 

The  class  of  medicine  and  surgery  presented  the  following  list 
of  candidates  for  the  vacant  place  of  correspondent ;  viz.  Prof* 
Gregory,  of  Edinburgh ;  Bajllie,  of  London ;  Lauth^  of  S^jT^ 
Jburg ;  Mannoir,  of  Geneva  ;  and  Fodere,  of  Strasburg. 
/  Dec^Q^^ — A  memoir,  of  fn^t,  on  ydkw  fever,  was 
referred  to  a  committee. 

A  note,  by  M.  Burckkardt,  on  die  eomot  of  1816,  was  reacf, 

M.  Percy  ddiTered  a  report,  on  a  memoir  of  M.  Gondret,  4ii 
the  use  of  the  actual  cautery :  as  a  snbs^tnte  for  the  c^^^/ijlj^p 
GQQdret  pro{K>pe8  tihe  ^mj^oypient  of  a  pomi^ade,  coynpoofd 
of  imet  and  caoBiic  ammonia,  in  equal  proportions. 

Prof.  Gregory  was  d^ct^d  a  gorrespondrng  member io't^e 
9fnte$oiife.  '  ! 


i^RifiqL^  XII. 


.  SCIENTIFIC  INTELLIGENCE,  AND  NOTICES  Of  SyAiSGVt 
*  CONNEGTKI|   WITH  .SCIENqE. 

I.  Pont/  Wood,  nemr  lAd^SM.  By  T.  J.  Dsnm> 

(To  Dr.  Tboni80|i*) 

DEAR  SIR,  Lichfield  Nov.  15,  I8IT. 

When  I  had  the  pleasure  of  seeing  you  at  Lichfield^  j^oii  ex- 
pressed a  desire  to  l^am  the  nature  of  the  situation  where  the 
siliceous  fossil  wood  is  found  in  this  neighbourhood ;  I  t^e 
opportunity  of  informing  yoii|i  tfia^  I  TUttted  tlie  spatjj  i|l  my  p^ 
fessional  duties^  lately. 

They  found  ^  grayel,  abqut  tihree  fi^t  thick,  whjic^ ^ 
Soot  firom  the  suifaceof  th^  D^adow  upoc(  a  1j)ed[  of  cl%y^  iSl^^ 
country,  near  Alleri^y,  two  miles  north  of  Civembv.  ^Vtlie 
jmvd  is^mixe^'  n^"^  large  proportion  of '  surgifla^eq 
The  specmrena  of  wood  are  mostly  irregular,  with  apute  fUgl^y 
whilst  n^uiy  all  the.  odier  stones  are  rounded,  ox  Mfo^m  by  m 
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effect  of  friction.  They  differ  in  the  species  of  trees  of  which 
they  are  the  remains.  In  some  there  is  a  material  difference  in 
the  state  of  the  cortex,  although  I  could  not  learn  that  the  pro- 
cess of  their  formation  is  still  going  on.  The  greater  part  of  the 
specimens  are  cracked  from  the  centre  of  the  concentric  circles ; 
aad  the  fissures  are  filled  with  quartz  crystals.  My  friend  Mr. 
Bree,  of  Allesley  (who  has  a  large  collection  of  these  interesting 
fossils)  beheves,  that  some  few  animal  remains  have  been  occar 
gionally  found  at  this  place  in  the  same  »tate. 

Beheve  me,  dear  Sir,  yours  very  respectfully, 

T.J.Darwin. 


n.  Meteorological  Table  kept  at  'Derby,    By  J.  D.  Strutt,  Esq. 


Bate 
1817. 


Barometer, 


8a.in,  lOp.m  Med. 


Oct  19 


21 


SO05  SO- 10 


IS 
14 
15 
16 
17 
18 
19 

2029- 


30-25 
30-20 
SOiX) 

29-  95 

30-  10 

29-95 
95 
29-85 
22}29-75 


30-26 
30-15 
29  95 

3005 
3010 
29-95 
29-95 
29-93 
29-75 
29-90 


S3  29-95  29 
2429-90  29 

25  29-80  29 

26  29-65  29 
27^-56  29 
2*29  35  29 
29^9-35  29 


30 


2 
3 


29  05  29 


5129-30  29 
No?.  130-10:30 


30-05  30 
30-fO  30 
30-00  ^9 
5.29-85  29 
6'29-80  29 
7|29-60!29 
«!29-30  29 
»i29  55 ,29 


95 
85 
SO 
65 
30 
30 
40 
30 
70 
25 
05 
05 


30-075 

30-250 
30-175 

29-  975 

30-  000 
^iO-lOO 
26-975 
29-950 
29-950 
--29-800 
29-825 


29 
29- 
29- 
29- 
29 
29 
29 
29- 
29- 
30 
30 
30- 


95  29 


80 
75 
35 


29 
29 
29 


20  29 
^9 


70 


10  29-80  29-80 


11,29  55 
12  29-60 


29  79 


29-60 
29-40 


29-79 


950 
875 
800 
650 
430 
325 
375 
175 
500 
175 
050 
075 
975 
8'25 
775 
475 
250 
625 


29-800 
29-575 
29-500 


29-79 


p  2 


/  10  . 


\ 

« 


Tbxrmumeter. 

Wind. 

Rain. 

n  2i  in 

10  n  in 

49 

43 

46-0 

NNE 

44 

46 

NNE 

-02 

44 

46 

45-0 

wsw 

48 

45 

46-5 

NNH 

45 

42 

NE 

•15 

40 

44 

490 

V  c 
i\  t» 

.f\4 

•04 

D 

42 

45 

43-5 

NK 

•05 

48 

45 

46-5 

NE 

•02 

46 

46 

46-0 

NE 

•01 

45 

45 

45-0 

1^  ill 

44 

44 

44-0 

W 

-01 

41 

45 

43-a 

NE 

46 

45 

45-5 

NE 

•01 

44 

44 

440 

E 

O 

46 

45 

45-5 

E 

33 

37 

35-0 

SW 

33 

33 

33-0 

sw 

-06 

34 

34 

34-0 

SW 

-08 

52 

41 

46-5 

sw 

•04 

45 

37 

41-0 

ssw 

-11 

38 

39 

38-5 

wsw 

-03 

47 

56 

51-5 

s 

c 

56 

52 

54-0 

-02 

52 

52 

52-0 

SSE 

50 

56 

53-0 

ESE 

52 

52 

520 

Wsw 

-03 

55 

56 

55-5 

s 

•15 

50 

52 

51  0 

ssw 

•08 

44 

42 

43-0 

ssw 

•13 

• 

49 

51 

500 

sw 

50 

42 

460 

S£ 

48 

63 


60-5 

S£ 

-04 

45-625 

45-406 

45-515 

Oeneral  Obserir. 
taken  at  8  A.  M. 


Cirro-cumnlui  and 

Stratus. 
Bright  and  cleat'.* 
Cirro-comalus* 
Cloudy.    .  1/i  ' 
Ditto.  J 
Cumulo-Btratos. 
SUghtCirro-fttnl(Bi> 
Cloudy.  'Iht^ 
Ditto.  J  t,  n^ 
Ditto. 

Bright,  Cirro-cn- 

mulufi. 
Ditto. 

Do.,  Cirro-strattt*. 

Slight  Stratus. 
(Moiidy,  Stratos. 
Ditto,  and  miftt. 
Slight  Stratus. 
Clear  and  bright. 
Bright,  Cumalut. 
Cloudy. 

Clear,  brig;bt.  ^ 
Cloudy. 

Ditto,  CumnliriL 
Ditto. 

Ditto,  drizzle.  . 
Ditto. 

Cirro-cumulnf.  ^ 
Clear,  bright.  ^ 
Ditto,  blight  Cirro- 
cumulus. 
Cloudy. 
Ditto,  Sitratui. 
DKto..j^).fl  too) 
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lii.  Rcmarkabk  Stone  found  mar  Derby.  By  J.  D«  ^tmU|  Bh^ 

(To  Dr.  ThoBtoB.)  /"l, 
SIB,  lkriy«  Km.  1 3, 1 8 IT/^ 

I  have  sent  for  insertion  in  yoor  Annah  an  ftecdnni,!^  a  U 
block  of  stone/  whidi  was  discovered,  a  few  monlihs  .  ^,  ;w 
lowering  Chaddesden  Hin,  al>ont  a  mile  on  the  eastern  ikS^ 
Derby,  and  which  may,  perhaps,  be  interesting  to'  some  of 
readers.  This  block  measures  about  two  feet  long/  20.^ 
wide,  14  inches  in  height,  and  weighs  abont  four  himdfed 
and  a  half.  It  has  the  appearance  of  an  irregularly  rounded  bou 
stone,  and  is  composed  of  greenstone,  interspersed  with  particles 
of  hornblende.  It  is  exceedingly  hard,  and  is  not  at  au  siniilar 
to  any  species  of  stone  which  is  found  in  this  neighbourliood. 
A  number  of  the  bones  of  some  animal  were  found  underneath 
it.  It  is  supposed  that  this  stone  was  placed  there  by  the  Saxons 
to  mark  the  bomidary  between  this  borough  and  Chaddesden, 
and  that  it  was  brought  by  them  from  some  distance ;  because 
it  is  known  they  always  prefened,  for  this  purjoose,  some  kind 
9f  stone  of  which  there  was  none  similar  in  the  neighbourhood, 
in  order  that  no  mistake  or  disputes  might  arise  concerning  the 
boundary.  The  bones  which  were  found  underneath  it  are  Sup- 
posed to  be  those  of  the  animal  which  they  sacrificed  when  tne 
boupwAaiVvm^  waa  placed  there,  as  was  ttie.cuatoiii.of  ti^ 
Saxons  on  these  occasions.  lam^Sir, 

Your  obedient  servant, 

IV.  Oxides  of  Manganese.         .  \  *  ,v.'^^f  • 


*  -\ 


;  Wc  \smif  by  a  letter  from  Professor  Berzelius  to  JVI 
Iammoi  ^afc  M.  Amdaon,  a  youn^  Swadish  chenus^r^ 


Li 

jmii 

L  W1 

he  concludes  ihat  it  nas  three  denree^^oC.o^M^ 
tienu  The  colour'  of  ike  protoxide  is  green,  mat  thtt  tff<o 
othera  is  bkdk.  The  second  oxide  .is  formed^  eitherrby 
means  of  the  nitric  acid,  in  heating*  the  nitrate  of  man^- 
nese,  until  it  assumes  a  reddish  brown  colour,  or  by  burmng 
the  protoxide  in  the  atmosphere.  If  the  second  oxide^  :  be 
urged  by  a  continued  red  heat,  a  httle  oxygen  gas  is  disengaged, 
and  a  red  powder  is  left,  which,  by  means  of  acids,  may  be 
decomposed  into  the  green  oxide  and  the  black  oxide.  This 
black  oxide,  however,  is  not  the  peroxide,  but  the  deutoxjde. 
The  red  powder  is  composed  of  100  parts  of  manganese  aaid 
37*47  parts  of  oxygen;  whilst,  in  the  deutoxide,  100  parts  of 
the  metal  are  combuied  with  42*10  parts  of  oxygen.  The  red 
oxide  of  manganese  seems,  then,  to  be  analogoua  tOithe  jQXide 
of  native  magnetic  iron.  M.  Arvidson  hl^-  ako  .iexaiMiiad%the 
native  peroxide.  He  has  found  that  this  oxide^  by  a  pdwexful 
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Oticiiiation,  yield  11*3  parts  of  oxygen,  and  leaves  tiie  red  oxidr 
as  a  recsiduuni ;  he  has  not  been  able  to  produce  thi>»  oxide  b> 
means  of  oxy  muriatic  oas.  If  the  red  oxide  of  manganese  shoulcl 
prove  to  be  a  specihc  degree  of  oxidation,  there  wiU  be  four 
oxides  of  manganese,  in  which  100  parts  of  the  metal  will  be 
pruied  with  the  following  quantities  of  oxygen,  respective^ : 

f 8-10$,  37-47,  42-16,  and  56-21 :  the  second  of  these  cannot,' 
bv^ever,  be  reconciled  with  the  doctrine  of  chemical  jjnropOF- 
tions,  unless  we  consider  it  as  a  combination  of  the  first  two. 

M.  Arvidson  has  analyzed  an  oxide  of  manganese,  composed 
pf  very  large  and  beautiful  crystallized  needles,  that  was  toimd 
Undena^,  in  Westrogothia,  and  has  fomid  it  to  be  the  hydrate 
4f  the  tteutoxide.  Exposed  to  the  action  of  fire,  it  yields  10 
per  cent,  of  pure  water,  and  3*07  of  hydrogen,  ana  is  then 
TC^duced  to  the  red  oxide.  Hence  it  follows  that  its  composilion 
such,  that  the  ox^^gen  of  tlie  water  is  ^  that  of  the  deutoxide. 
Hie  hydrate  crystallizes  differently  from  the  peroxide ;  the  crys- 
tals are  generally  kroner ;  it  does  not  soil  tlie  lingers  like  the 
peroxide,  and  it  gives  a  reddish  brown  powder.  The  niangauese 
of  llefeld  has  been  analyzed  by  Klaproth,  but  he  does  not  seem 
to  have  been  aware  of  tiie  difi'erence  between  this  and  the  per- 
^^de.   (Ami.  de  Chim.  et  Phys.  Oct.  1817.)  *  ' 

State  of  the  Weather  in  Iceland  during  the  Spring  of  1817.* 

JtafiMf ,  Jmg.  17,  ISItV 

Tismi  friater  was  one  of  the  severest  we  Irave  had  for  a  tong 

whde,  in  particular  from  the  beginning  of  Feb.  to  the  end  m 
March,  with  changeable  winds  and  heavy  snow,  by  which  even 
several  persons  lovst  ilu  ir  liveai.  From  the  beginning  of  the 
month  of  April  until  the  1st  of  May,  we  had  often  fine  and  mild 
weather  witn  thaw,  so  that  we  began  to  flatter  ourselves  with 
the  hope  of  a  o;ood  spring.  But  on  May  2,  we  had  a  storm  fronl 
the  north,  \vith  amch  snow ;  and  from  tliat  day  until  St.  John's 
Day  (Jidy  7),  we  had  nothino-  \m\  nortlierlv  winds  with  fi  <  ^st  and 
cold  weather;  which  was  rlu  it  ason  that  a  considerable  (jutuitity 
of  sheep,  m  particular  in  the  disUict  oi  iSkapteiield,  as  well  a&  a 
ntunber  of  lambs,  died. 

*  The  growth  of  the  grass  began  very  late;  so  that  even  about 
St.  John's  Day  it  became  necessary  in  many  places  to  give  ba^ 
to  the  cows,  which  is  very  uncommon  in  this  country. 

Hie  Greenland  drifting  ice,  which  had  left  the  nortiiem  kndfif 
ia4he  beginning  of  April,  returned  again  in  the  iirst^biys  of  May, 
itod^ftufrounded  the  whole  of  the  western,,  northern;  and  eastern 
ItfOkJ^'^iiromthe  Biidmontiin  (L&hrabiarg)|  west  of  Breidefiovd 
^'East^rbctft ;  firom  the  eastern^land  it  driflked  alcmgAitx^^ 
d#£kfli|itiaMd,'  HangervaHe,  end  Amces  districls,' ma-to  Reji^ 

•  TraosUM  flWB  the  Daaiih  Ofllcial  GAzetCe,  pnblithed  at  Copenhagen,  Oct. 
IS,  1817. 
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kenss ;  yf  t  it  has  left  ih%  southam  and  eiuitem  CQWtf 

country  ioi  bume  tme  ;  but  only  veiy  lately  th«  notp^m 
land. 

Froai  about  St.  John'$  Day,  Uie  weather  has  been  very  irj, 
and  often  pretty  warm. 

The  first  traders  arrived  here  in  the  latter  part  of  May,  and  it 
is  reported,  that  those  destined  for  the  northern  and  eastern 
landfi  were  obliged  to  wait  a  long  tim©  before  they  could  leacli 
the  ports  of  their  destination. 

[For  thia  comoiunication,  the  Editors  are  indebted  toSir  Josepli 

VI.  Meteorological  Register  kept  ai  New  Makm. ' 

O^oi0r^Mea&  pressure  of  barometer,  29-850;  max.  30-32; 
HI,  38*70 ;  range,  1'62 ;  spacea  described  in  inches,.  6*75; 
nomber  of  ckanges,  15,  Mean  tempen^ure,  44  050° ;  max.  55  j 
sun^SP;  mnge,  M*.    Amount  of  rai©,  1-80.  Wet  days,  7. 
iVmbir  oflmek  winds,  5 ;  boisteroua,  3.   Prevailing  wind^, 
andB;  N.9;  N.E.9;  E.6.j  S.4;  S*W.2;  »,Wa;  Vv.  h 
Notxmfcr;— Mean   pressure  of  barometer,  i?P*713 ;  vm* 
30-33;  min.  28-98;  range,  1*45;  spaces  described. in, 
8-35;  number  of  changes,  16.    Mean  temperature, 
max.  67°  ;  min.  32^  ;  range,  25°.    Amount  of  rain,  I'Bfi  »cfc 
Wet  days,  7.    JN  umber  of  brisk  winds,  3  ;  boisterous,  2.  Pie- 
vailmg  winds,  S., W.,a»d S.^.j  N.l;  S.K5i  8.6^  S.W.  IPJ 
7;  N.W.  1. 

December, — Mean  pressure  of  barometer,  29-345 ;  rM, 
29-96;  min.  28-34;  iMnge,  1-62;  spaces  described  iii^i^^??^^^ 
9'37  ;  number  or  chann  es,  14^  Mean  temperature,  33-9oJ  ; 
max.  50°;  min.  21°;  range,  20^.  Amount  of  rain  and  snow, 
4-04  inches,  nearly  the  wliole  of  which  fell  by  night ;  number  ol 
wet  md  snowT  days,  20.  Brisk  winds,  4  ;  boisterous,  3. 
vailing  winds,  S.W.  and  N.W. ;  N.  I ;  N.E.  4  ;  S.E.  3  ;  S. 4; 
S.W,  U;  W,  2i  N.W,  6.  Character  of  the  period;  wet, 
stormy,  and  changeable.  f 

Metearohgical  Remits  for  the  Year  1817.— Mean  presswe  oi 

baro»iete,^668 ;  max.  30-61;  min.  28-10;  range,  2:^1; 
spaces  described  in  inches,  97-69 ;  number  of  chsAges? 
Mean  tempmlwe,  47-291°;  max.  82%  min.2r;  ^^[^ri 
Amount  of  rain  and  snow,  28-02  inches;  nnmber  of  wet 
snowy  days,  132.  Number  of  brisk  winds,  71 ;  boisterous,^/- 
Prevailing  winds,  S.W. ;  N.  44;  N.E.  35;  E.  10;  S.E.'*>» 
S.  63 ;  S.W.  83 ;  W.  60 ;  N.W.  26;  Var;21.       .     ^  «  , 

\lh  Nightingak  i^*  tie  Aucimts, 
Is  the  anhv  of  tibe  Qf^.  naturalists  and  j^t^  Af 

as  our  nightingale  ?         '  . 
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According  to  Aristotle  (Hist.  Anim.  v.  and  ix.),  the  awJiuv  dis- 
appears dunug  the  winter ;  but  in  the  spring,  when  the  treett^ 
tegin  to  be  covered  with  leaves,  it  sings  for  a  fortnight  without 
intertnission  ;  as  the  year  advances,  it  still  continues  to  sing,  but 
not  80  incessantly.  In  the  heighth  of  sommer  it  loses  the  rapid 
i|nd  various  modulation  of  its  ^ong,  otters  only  a  simple  notey 
^d',  at  the  sam6  time,  Mdergo^s  k  chahge  of  plumsqgle;  Oil 
lyhich  account  id  Italy  it' j^toffes  by  two  dtffei^  nmnes,  tBCKMd* 
fiig  to  (he  seasbh  . 

Hom^r,  in  his  fine  simile  (Odyss.  xit.  518),  in  ttfiicAt  he  coill- 
iMffes  lrenddj^e  <5a[ls  it  xx^y^i;  mjIW  the  gt^tt,  or 

more  properly  i/elhwi9h  p^en  niditingale ;  and  the  ScfaofiaMitt  a 
note  on  this  passage,  quotes  ftoih  Shdioiiides  the  expfesiidn 
^«^X£v?^  p[imtjt  greifn-necAedfid^thigalelB:  Fmany,  Guripides, 

the  mournful  nightingale,  the  most  musical  and  melodicnil' 
of  birds,"  mentions  its  ycltow,  or  orange  cheeks  fe^afV  yivyow." 

But  the  modern  nightinoale,  as  described  by*  the  naturalists 
of  England  and  of  France,  is  of  a  tawny  dolour,  ver<^ing  more  or 
less  to  rusty  on  the  upper  parts  of  the  body,  and  on  the  belly  and 
breast  is  of  a  pale  ash  colour,  nor  d6es  it  appear  to  undergo 
any  change  of  plumage  at  different  seasons  of  the  year  ;  for  this 
circumstance,  in  itself  so  remarkable,  is  not  mentioned  by  any* 
naturalist  who  has  observed  the  bird  in  Europe,  nor  by  Soiminr, 
who  saw  multitudes  of  nightingales  in  the  Egyptian  Delta^ 
whither  they  retire  from  the  seventy  of  the  Europeim  winter. 

I  have  been  informed  that  the  nightingales  of  Moscow,  and 
of  the  aotttbem  provinces  of  Russia,  are  larger  fihanthe  Endish 
nightingaie^  ana  of  a  somewhat  different  appearance.  Pemapa 
Lti.  Clarke,  who  is  an  occasional  contributor  to  your  j^wmal,  and 
who  had  comotiunicated'to  the  pubtic  so  mticE  curious  and  mlMi- 
restiogiBfarnuiitlon  concerning  tUuisia,  Greece,  and  Bgypt,  mtty 
he  aUe  ta^Tour,  by  a  sdution  ef  tins  difficulty,  youtreiulei*  in 
^neral,  ad  well  as  Your  huAable  serfattt,  ' 

R«  If* 

VIIL,  Original  Recij^e  of  the  Black  Drop. 

* 

The  folowing  ac<^iiilt  of  the  origin  and  eonmbkitikn:  of  Oig 
well  known  remedy,  is  ettracted  from  a  Yaiaable  work  on 
Typhis  Fev<er,  laiteiy  pubfished  by  Dr.  Anuitmig,  of  Biiibop^ 
Wearttiotthv  in  the  county  of  Dnrnam 

"  The  biaek  drop  was  originaUy  prepared,  upwak^ds  of  100 
years  ago,  by  Edward  Tonstall,  a  medical  practitioner  of  Bishop's 
Aukland,  in  the  county  of  Durham,  and  one  of  the  Society  of 
Friends.  The  recipe,  passing  into  the  possession  of  a  near 
relative,  John  Walton  of  Shildon,  who  also  prepared  that  medi- 
cine, was  found  amongst  the  papers  of  his  brother,  the  late 
Edward  Walton^  of  Suuderland^i  and  by  the  permissipn  of  my 
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»   

mnch  respected  friend  Thomas  Kichardson,  senior,  of  Bishop's- 
Weartnouth,  one  of  his  executors,  it  is  here  inserted.  i  ^^n^a 
"  Take  half  a  pound  of  opium  shced,  three  parts  of  gtWf^ 
verjuice,  one  and  a  half  ounce  of  nutmeg,  and  halt  an  oiuice  of 
safhua.  Boil  them  to  a  proper  thickness;  then  add  a  quarter  of 
a  pound  of  sugar,  and  two  spoouiuls  of  yeast.  Set  the  whole 
in  a  warm  place  near  the  fire  for  six  or  eight  weeks,  then  place 
it  in  the  open  air,  until  it  become  a  syrup  ;  lastly,  decant,  Mter, 
bottle  it  up,  adduig  a  little  sugar  to  each  bottle. 

The  above  ingredients,  agreeably  to  the  experiments  of  a 
scientific  friend,  ouo^ht  to  yield,  when  properly  made,  about  two 
pints  of  the  strained  liquor  ;  one  drop  of  which  he  calculated  to 
be  equal  to  three  drops  of  the  tincture  of  opium,  prepared  ac- 
cording to.  the  London  Pharmacopceia ;  and  the  effects  of  its 
exhibition  also  tended  to  show  that  this  was,  perh^s,  as'accu- 
,  rate  an  estimate  as  could  be  made.  ProbaUy  this  conipQUfid 
might  be  equally  well  prepared  by  a  simpler  pocess  ;  mMf  pef^ 
haps,  some  other  yegetable  acid  and  aromatic  mi ^ht  answer^ 
good  a  purpose  as  the  verjuice  and  nutmeg.  The  black  drop  Is 
a  most  eaoeHent  preparation  of  opium,  and  highly  deserving  a 
fibici^  in  o)ir  j^aimacoposias.  From  tilie  quantity  of  acid  ux  its 
Gon)p9^tion^  it  will  onen  stay  upon  the  stomach  when  other 
p^p£u-atl9ns  wQl  not  ^  and  in  the  nands  of  a  judicious  j^h^ieiah, 
Duay,  thereifoire,  be  usefully  applied." 

IX.  Meieiirofogical  Table.  Extracted  from  the  Register  kept 
ot  Kinfaum  Cqstk,  N.  Britain,  Lat.  66**  23'3(K'v  Jkbmoe 
the,teoi^oftJieSedl29fiet. 


Mornfog,  8  o'clock. 

Even.,  10  o'clock. 

Mean  height  of 

Mtan  height  of 

BttTon. 

Ther. 

Bftroin* 

Tlier. 

29-50 

38-41 

29-55 

38-71 

29-60 

29*54 

3901 

29 '57 

38-00 

29-58 

37-77 

90'16 

4S-86 

30*18 

42*7S 

2^-65 

4G19 

29-66 

4  4  03 

e9T)7 

55-03 

52-90 

55-74 

29 -b  I 

53-71 

29-57 

53-87 

29-55 

52-13 

89-84 

61 -SO 

29-83 

51*10 

40-06 

29-96 

39-7t 

29-70 

43-50 

29-70 

45-20 

S9'43 

34-09 

29*45 

34-06 

29-685 

45-035 

29-691 

44-260 

1817« 


Jao  

Feb  

March  

April  

May  

JTmie  «••••••• 

J^oly  

Aug  

Oct  . 

Deer* 


Mean 
temp, 
by 
Six*8 
Tber, 


39-580 

41-  070 
39-700 
45*800 
47-774 
57  600 

57-  480 
54  900 

58-  833 

42-  130 
45-8' iO 
35-54i^ 


Depth 
of 

Rain. 


In.  100 


1-75 
1  -90 
i-10 

0-  50. 
310 

4-  80 
3-85 

5-  25 
086 

1-  55 

2-  70 

3-  66 


So.  of  (lays. 


liaiu 
or 
Snow* 


12 
17 
li 
7 

13 

15 
20 
^0 
9 
9 
16 
11 


160 


19 
It 

20 


18 

15 
U 

n 


14 
20 


AlfNUAL  RESULTS.  . 


MORNINCI. 

BaroMbter. 

Ohttrvaiiom.  Wind, 

HtRhesl,  April  6  ....  N  E  30-37 

Lowest,  Dec.  18  ....  i:>  W  ....  28  40 


TnmtoMMa. 

June  25   N  W  ....  68« 

Dec.  12   W    .....  22^ 
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fli-hest,  April   «  ....  SE  ....  SO-6!  I  June  25  K  W  ... .  62» 


IjKwe^t,  Dec,  lb  ....  S  VV  ....  28-40  j  Dec.  22  NW....  15* 


i^eaiker.  Days. 

'  Fair  205 

0.^fti#QirSpow  160 

365 


FTiiw!.  Timet. 

N  and  N  E   26 

E  and  S  E   91 

8  and  S  W  13$ 

W  and  N  W  


36& 


ColdflsC,  Deeenbcr  «9,  Wind  N  W  ]5» 

;    •  fluent,  JTiineS*,  Wind  S  B  t.  76 

Pmt^  Icipemtom  for  1817  46  7 


*"  '  J^fsiilt  II f  (Iiicr.  Rain  (iauges.  "  In,  iOO 

^o.  1.  Oil  a  conical  detached  hill  above  tlie  level  of  the  sea  600  feet  41-40 

No.  2.  Centre  of  the  garden,  20  feet  01 

lf6.3.  Klafom  CMtf,  lS9fMt   •  9S*5i 


||e«aof  thctlircecMiget  


>  t 


X.  bmtrument for  di^img^ithing  the  pncioui  &tfme*s 

Dr.  Brewster  has  lately  constructed  an  mstnaoent  for  dSstiok 
l^lung  the  precious  stones  from  each  other^  and  from  aittftbid 
imitations  of  them,  even  when  they  are  set  in  such  amatmeriMi 

no  light  can  be  transmitted  through  any  of  their  surfaces.  The 

fcame  instrument  may  be  employed  to  distinguish  all  minerals  that 
have  a  small  portion  of  their  surface  polished,  either  naturally  or 
artificially.  The  application  ot  the  mstrument  is  so  simple,  that 
ftuv  person,  however  ignorant,  is  capable  of  using  it.  We  expect 

60on  to  be  aJ^le  to  give  au  account  of  it  in  this  jouiaai. 

  .  .•  .      ^  *         '  , 

:    ■  -        XI.  Mr,  Siephemon's  Lamps, 

^me  experiments  were  lately  performed  at  the  Royal  Institii- 
^on  with  Mr.  Stephenson's  lamps,  of  which  we  believe  the-fidU 
lowing  to  be  a  correct  outline. 

There  were  four  lamps  employed  of  different  forms ;  tiiose  that 
'^are  de&ugnated  in  the  report  of  Mr.  Stephenson's  Committee,  by 
iihe  titles  of  first,  second,  and  third,  respectively ;  and  a  fourth, 
-which  seentt  to  have  been  considered  by  them  as  not  matenally 
difielrhig  from  the  fliird.  The  first,  which  is  styled  the  tube  nd 
'.didei:  laimp,  consists,  essentially,  in  a  tube,  which  rises  up  witfedn 
ciitsular  wick,  to  the  lower  orifice  of  which  is  adapted  a  move- 
'able  valve,  by  which  the  aperture  can  be  increased  or  diminiflhsHi 
'  a^  pleasuire,  and  the  rate  of  combustion  of  course  proportionaMy 
reduced.    It  was  found,  in  seveml  successive  experiments,  that 
whei^t^ver  the  orifice  of  the  tube  was  so  far  closed  as  to  be  barely 
large  enough  to  support  the  flame,,  yet  it  a^^always  produced 
explosion  when  exposed  to  the  mixture  qL0~  ~^  \<^icaJ  air,  and 
hydro-carbonous  gas.   The  instrument''  expe- 
riments was  made  by  Mr.  Hogg,  of  Ni 
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The  second,  or  "  tube  lamp  *'  of  Mr.  Stephenson,  instead  of 
the  valv«,  or  sUder,  and  the  central  passage  for  the  air,  has 
three  open  tubes  on  the  outside  of  the  flame  ;  their  length  is 
stated  to  be  "  Scinches,  and  their  diameter  between  ^  and  -j-  of 
an  inch:"  as  no  lamp  on  this  construction  could  be  procnred, 
Mr.  Newman  was  directed  to  make  one  on,  the  model  of  that 
deacribed- by  Committees  but  as  k  was  concluded  that  the 
three  tubes  woold  he  iuso^ient  to  maintain  the  combustion, 
thsw  additienal  ones  were  inserted.  Notwithstanding  which 
it  was  found  that  the  lamp  was  completely  incapable  of  Duming^ 
unlesB  it  had  a  chimney  so  far  i^pfoacnin^  to  the  cylindricu 
Ibnoy  that  ftoatfcodd  |W88  down  It  to  feed  the  il^^  «.OircuBM 
stance  which,  .it. is.obnojos,  wpuld  render  it  useles^l  a^  a  safety 
laim». 

The  ihfard  lamp,  instead  oftlie  tahrei  or  the  tobesu  had  metallic 
plates,  both  at  its^  lower  part,  and  at  the        end  of  tbif  chimb 

ney,  in  which  were  apertures  of  about  ^  oT an  inch  in  cHakteter, 
The  identical  lamp  upon  which  these  experiments  were  performed, 
was  one  that  had  been  made  under  Mr.  Stephenson's  uispection^ 
and  had  been  furnished  by  him  to  one  of  the  collieries  lor  their 
use  ;  in  every  trial  to  which  it  was  subjected  it  was  imni^ient  to 
prevent  explosion. 

The  fourth  lamp  seems  to  have  been  regarded  by  the  Com- 
mittee 9i&  not  essentially  differing  from  the  third  ;  and  it  so  far 
resembled  it,  that  it  consists  of  a  system  of  perforated  metallic 
plates.  In  this,  however,  the  apertures  are  reduced  in  size  to 
nomi^  to  -^of-aninch  in  diameter ;  and,  by  this  change,  it  is 
ftndered  incapable  o^  conmunicatin^  explosion;  so  thait  it  may 
be  entitled  to  the  i^ypeUailaon  of  a  safety  lan^,  so  fiur  as  tlsaspart 
of  its  construction  is  concerned.  It  has,  however,  one  veiy 
serious  defect,  which  must,  we  conceive,  in  a  great  measure, 
render  it  inapptioahle  to  the  purposes  of  the  miner.  It  has  a 
cyhndncal  chimney  of  tlnck  glass,  which  is  nearly  in  contact,  at 
its  lower  part,  wijm  the  smaU  apertum  that  sumund  the  vmslu 
When  the  lamp  is  exposed  to  an  explosive  conq)Ound^  the  small 
jets  of  flame  that  nse  ^  tfarovgh  these  anertares  produce  a 
desree  of  heat  which  must  afanost  unavoidaiUir  break  the  glass ;  . 
sbdS  this  aeeofdingly  occurred  with  the  lamp  in  question.  Mr. 
Stephenson's  frieiMS  seem  to  admit  that  this  fourth  lamp  was  not 
constructed  until  after  Sir  H.  Davy's  most  important  experixoents 
were  made  puWic,  and  known  at  Newcastle. 
.  The  results  of  these  ex[>eriments  must  be  considered  as  pecu- 
Jiariy  important,  because  they  would  appear  to  be  very  difierent 
from  those  that  were  obtained  by  Mr.  Stephenson*^  comautte^^ 
q£  which  an  account  is  given  in  tlieir  report. 

XII.  Prizei  proposed  9v  the  Royal  Academy  of  Sdenmfbr  ihe 

Years  )818  and  1819. 

.    The  Academy  piibUshed  in  1815,  on  the  subject  of  a  prize  in 
natural  philosophy^  the  ibliowing  preamble ; 
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"Fruits  acquire  new  properties  as  they  advance  to  maturity,  even 
where  they  are  reinuved  from  the  influence  of  vetjetation  ;  they 
afterwards  pass  readily  to  another  state,  and  we  dr*  not  yet  know 
^e  changes  which  take  place  in  their  CQnaposition,  and  the  causes 
which  produce  them. 

Thv  subject  ot  the  prize  was,  therefore, 

To  determine  the  clieniical  changes  which  take  place  in  firuitft 
daring  their  maturation,  and  beyond  this  term. 

In  order  to  determine  this  question,  it  will  be  necessary  to 
examine,  with  care,  the  influence  of  the  atmosphere  wkich  sur- 
rounds the  fruit,  and  the  alterations  which  the  air  experiences. 
The  observations  may  be  limited  to  any  kinds  of  fruit,  provided 
tfiey  enable  us  to  draw  sufficiently  general  oonchnions  from 
thfun. 

*  The  memoirB  which  were  sent  not  having  fulfiUed  the  oondU 
lions  of  the  preamble^  the  Academy  again  proposes  the  aam 
Bubject  for  the  year  1819. 

The  pme  will  be  a  medal  of  gold,  of  the  value  of 3000  fir. 

The  period  for  Ifae  reception  of  memoim  is  UimtGd  to  Jan.  L 
1819,  , 

TheSoyal  Academy  of  Sciences  proposes,  as  the  sulgect  of 
another  prize  in  natural  philosophy,  the  following  preambre : 

1.  To  determine,  by  accurate  experiments,  all  the  efl*ects  of 
the  diffraction  of  the  rays  ofhofht,  duect  or  reflected,  when  they  / 
pass  separately,  orsimidtaneously,  near  the  extremities  of  one  or 
more  bodies,  of  an  extent  either  limited  or  indefinite,  taking 
account  of  the  intervals  between  these  bodies,  as  well  as  the 
distance  of  the  lanunous  focus  whence  the  rays  proceed. 

2.  To  conclude  from  tlu  se  experiments,  by  mathematicsd 
inductions,  the  motion  of  the  rays  in  their  passage  near  the 
bodies. 

The  prize  wdl  be  determined  m  the  public  sittmg  of  1819  ;  but 
the  memoirs  v^dll  not  be  received  after  Aug.  1,  1818,  in  order 
that  sufficient  time  may  be  allowed  for  meriting  the  experiments 
which  they  contain. 

The  prize  will  be  a  gold  medal  of  the  value  of  3000  fr* 

Errald  in  the  Atcount  of  Alex,  Scott. 

Our  correspondent,  who  favoured  us  with  this  commutiieation, 

has  pointed  out  the  two  following  errors.  The  Captain's  name, 
with  whom  Scott  sailed  from  Liverpool,  is  Kiiuhlef/,  not  Kimb/ei/; 
and  tlie  tribe  of  Arabs^  mentioned  in  p.  123,  hue  i3,  m  Or^aebet  j 
not  Orgaeket. 
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Article  Xlil. 

Magnetical  and  Meteorological  Observations, 
By  CoL  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Stanmore, 

Latttnde      ST'  48"  Nortli«  UogUode  west  in  time  1'  80*7'^ 

Magnetical  Observations,  1818.  —  Variation  West, 


Month. 


Jap.  1 
8 
3 
4 

5 

9 

10 
II 
18 
» 
14 
15 
16 
17 
18 
'  19 
•  80 
•81 


85 

86 
87 
88 

29 
SO 
31 


Mean  for 
.  MoDtk. 


Morulug  Ohserv. 
Hoar.  I  VailatioD. 


Noon  Ohierv, 


Hour. 


8h 

40' 

040 

40' 

00" 

8 

40 

24 

S8 

01 

45 

2i 

33 

13 

9 

50 

24 

^6 

00 

8 

46 

84 

88 

88 

$ 

46 

84 

85 

85 

8 

45 

24 

37 

38 

8 

40 

24 

35 

63 

8 

SO 

84 

35 

84 

8 

35 

24 

32 

10 

8 

45 

24 

93 

47 

8 

45 

24 

35 

00 

8 

45 

84 

8S 

66 

8 

40 

24 

34 

51 

8 

13 

24 

34 

2! 

Ih  30' 
I  25 
1  25 
I  85 


1  30 
1  35 
1  90 


1  ta 
I  10 
1  85 


Variation. 


24^  39'  53" 

24    40  15 

24   37  50 

84  40  80 


94  40  13 
24  43  07 
84  36  86 


2i  39  48 

-jl  40  23 

24  39  25 

84  40  06 

84  86  17 


8  20 
8  40 


24  34  04 
84   88  S8 


8  40 


16 


8  45 

8  40 

8  40 

8 

8  40 

8  25 


24 

24  33  35 

84  35  00 

84  34  23 

10    24  34  25 


8  40 


24  34  37 
24  33  10 


24   34  Ui 


1 

1 


45 

15 


1  20 
1  20 
1  15 
1  ^  90 


1  26 


I  15    24  39  42 

1  20  j  24  39  54 

1  45    84  38  48 

1  20  f  24  40  56 

1  20  I  24  39  56 

1  20    24  40  27 


84  41  or 

24  38  35 

24  40  53 

24  41  13 

24  41  13 

84  40  68 


1    40    24    41  02 


24   39  57 


£ventiif  ObicrY. 


Hoar* 


Variation. 


S 

10 

a 

o 


•The  violence  of  the  wind  and  rain  prevented  any  observation 

belli made  on  the  5 th. 

At  noon  on  the  iStli  the  weather  was  fine,  and  the  mnd  blew 
very  fresh  from  Llie  west  by  Hx^  north  ;  and  on  the  rising  of 
some  cloufis  in  the  north  west,  the  needle  became  imsteadv,  and 
vibrated  at  nitL^rvals  36' ;  in  the  course  of  half  aa  hoUT  a  Violent 

Storm    liaii  and  snow  came  iroiu  that  quarter. 
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Month. 


2 


Tine. 


6^ 


11 


12. 


13. 


14. 


15- 


16^ 


18< 


Mara,., 

Even  . . . 
Morn... 
Noou. . . 
Even.., 
M^rn. . . 
Noon. , . 
Even  . . . 
Moro... 

Even . . . 
Morn. . . 
Noon. . . 
Even 
Morn,., 
Noon... 
Even . . . 
Morn . . . 
Noon . . . 

Morn. . . 
Noon. . . 
Even  . . . 
IMorn . . . 
Noon. 
Even  . . . 
Morn . . . 
Noop... 
Even ,  •  • 
Morb. . . 
Noon... 
Even . .  • 
Morn. . . 
Noot... 
Even  . . . 
Morn... 
Noon . . . 
Even  . . . 
Mom... 
Noon*  •  • 
Even . . . 
Morn. . . 
Noon. . . 
K?en •  • . 

MOFD... 

No^rn . . . 
Even  . . 
Morn . . . 
Noon* •• 
Even  •  •  • 
Mom. . . 
Noon*** 
Even  •  •  • 


Inches. 
89*6(13 
89*553 

29*543 


89*070 
89*083 


S9«4«5 


29*7  10 


89*350 
89*873 

29370 
89*565 

29-368 
29-330 


89*390 

29*210 


89*410 

29*402 

29*345 
89-480 

29-455 
29-543 


Tber. 


25° 
89^ 

31 
32 


4t 


35 
39 

35 
44 

36 
40 

37 


61 

46 
4T 

38 
40 

47 
49 


44 

49 


47 
49 

36 
40 

36 
41 


81° 
76 

78 
79 


74 


81 
73 

87 
76 

65 
69 

82 


75 

90 
87 

65 
57 
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Meteorological  Observations  continued. 
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41 
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Kain  between  Jan,  1,  and  Teh.  1,  ]j  the  phivianiltlier^'was 
1-798  inches.  The  quantity  that  tell  during  the  same  period 
on  the  raol  of  my  observatory,  was.  2*045  inches.  The  evapora- 
tion between  noon  Dec.  2,  and  nocm  Feb.  1,  was  2*04 '  " 


Digitized  by  Google 


1818.]  ^        Mr.  Howard^*  MeteorologuMl  TabU.     .  239 

»  •  •       •       •  • 

Article  XIV. 
METEOROLOGICAL  TABLE. 

•  -  •  ' 


BAROarCTER. 

TaF.HMOMETER. 
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Wind, 

ill  U  A* 

Miu. 

Med. 

Max 

Med 

9  a.  m. 

Rain. 

l^th  Mo. 

Jan.  1 
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29*96. 

29-985 

3T 

21 

27  0 

p 

2 
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29*96 
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31 

32-0 

80 

S  E 

29*58 

29-43[29*505 
294829*560 

32 

360 

75 

13 

4 

S 

29*64 

4.4. 

32 

380 

100 
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Var. 

29*90 

29*4829*690 

42 

28 

350 

80 

51 

0 

S  W 

30-15 

30-1030-125 

41 

2Q 

350 

8^ 

7 

S  W 

30-03 

29*82 

29*925 

47 

36 

41*5 

•  • 

17 

• 

8 

N  W 

30-18 

3005 

30-115 

41 

29 

35-0 

58 

'  9 

8  W 

29-85 

29*76 

29*805 

48 

3Q 

43-5 

83 

11 

10 

S  W 

2975 

29*72 

29*735 

52 

47 

495 

93 

9 

11 

N  W 

29-76 

29*50 

29*630 

49 

36 
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80 

9 

12 

s  w 

29*92 

2978 

29*850 

47 

37 

420 

00 

Q 

13 

s  w 

29*85 

29*79 

29*820 

50 

40 

45-0 

77 

14 

s  w 

29*83 

29*60 

29715 

50 

39 

44-5 

95 

24 

> 

15 

w 

29*80 

29*56 

29-680 

53 

45 

49*0 

70 

16 

w 

29*76 

2946 

29610 

50 

35 

42-5 

58 

T6 

17 

w 

29*88 

30-85 

29  865 

40 

32 

36*0 

60 

18 

Var. 

30-4029-85 

30- 125 

42 

28 

35  0 

65 

8  W 

30-4330-30 

30-365 

38 

27 

32-5 

70 

20 

Var. 

30-30 

29*85 

30075 

40 

28 

34-0 

95 

21 

Var. 

30'12 

29*92 

30'020 

45 

26 

35-5 

89 

22 

S  w 

29*65 

29*40 

29525 

45 

31 

380 

90 

12 

0 

23 

Var. 

29*60 

29*42 

29*510 

41 

28 

34-5 

72 

IS 

24 

N  \V 

2993 

29*39 

29*660 

43 

29 

360 

93 

9 

25 

W 

28-87 

29*79 

29*830 

47 

34 

40-5 

72 

1 

26 

s  w 

29*88 

29-60 

29*740 

52 

32 

42*0 

76 

1 

27 

s  \v 

29*88 

29*50 

29690 

46 

35 

40-5 

72 

17 

28 

N  W 

29*65 

29*50 

29*575 

43 

28 

35*5 

85 

29 

s  w 

29*65 

28'98 

29315 

43 

32 

37*5 

77 

27 

€ 

30-43 

128*98 

29786 

53 

21 

38*46 

\  78*5 

2*32 

The  observations  in  each  line  of  the  table  apply  to  a  period  of  twenty-four 
hours,  beginning  at  9  A.M.  on  the  day  indicated  in  the  6rst  column.    A  daiih 
denotes,  that  the  result  is  included  in  the  next  following  observation. 
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ULMARKS. 

Firti  JMmiaLn~U  Fioe.  S*  Modi  wind  in  the  night:  idow  bynoning.  S, 
After  some  bdow*  a  Aaw,  p.m.  4.  Small  rain,  a.  m.:  fair,  m*t  atartighL 
&  .Wet  ilormy  day :  clear  night.  6.  Hoarfrost:  fair.  7.  Fair,  a.m.:  cloady, 
p.ai«:  a  gale,  with  laiu,  dnriag.the  night.  9.  Wet  mid-day  i  the  Cirrocumnlm 
baa  appeared  two  or  three  times  within  a  week  past.  10.  Qirrut  and  Cirr99tratm 
«t  sun-set,  rwecoloared,  followed  by  a  gale  with  rsii|.  11.  Gloomy,  a.  m.  with 
■mall  rain,  p.  m.and  night  as  yesterday.  12.  Fine  day :  a  gale  again  in  the  night. 
IS*  The  gale  continued,  with  cloudy  weather:  the  nigh  f,  after  a  calm  erening^ 
was  ttomy.  14.  Wet  stormy  day  :  in  the  evening,  Cwmtlua^  with  Grmtratm 
tad€bTBtr  the  air  clearing :  roach  wind  in  the  uight.  15.  Much  cloud  and  wia^ 
a.lB»:  MDall  rain^  p.m.:  night  stormy.  16.  Fair,  with  a  gloomy  sky,  a.  m.: 
fome  rain,  p.  m. :  a  heavy  gale  in  the  night.  17.  The  wind  is  now  more  moderate, 
with  a  tendency  to  N.W  :  a  very  fine  day  and  night.  18.  Fair,  with  a  breese:  a 
iqaalUwi^h  a  little  rain,  p.  m. :  bright  moonlight.  19.  Fine.  20.  Red  Cfrro«frati 
at  ion-riie,  with  hoar  frost  :  fine  day,  with  Cirrostratus  in  flocks  :  Cirrocumufus, 
and  GrrvSj  with  a  rainy  n^prrt.  91.  GJootny  overcast  morning:  some  wind  and 
rain  by  nine:  afterwards  fine  with  CumuluSj  and  a  breeze  from  NW  :  !anar  halo. 
22.  Fine:  windy,  p-  ra.  :  in  the  fore  part  of  the  ni^ht,  a  heavy  southerly  pale,  witb 
■bowers.  Fine,  windy  :  t!ic  barometer  fluctuating:   lunar  corona  at  night: 

tiie  wind  NW.  24.  Itain  very  early  :  wet  forenoon,  p.  m.  and  night  fair  :  windy. 
25.  Fine,  a.  ro.  with  Cirrus  anti  Cirro^trnfns  :  w\nAy  ni^ht.  27.  Mnrh  wind  in  (he 
night,  followed  by  rain.  1^8.  liar^e  Cumuli,  with  Cirri  above;  and  the  rapid  dcve- 
lopaient  of  Ctttnuhstmfi  presented  this  afternoon  a  spring-like  sky.  29.  Wo  ir 
|h>st:  f^ir  day :  a  thickness  to  the  S.  and  W.  p.  m.  was  fallowed  by  aaoctaroat 
§d%wiliiniiO|ai  wual  af  late. 

,    A£SULT8.  i 
Winds  Westerly,  introduced  by  the  South  East. 


BuMCteri  Greatetl heigliC •  •  80'4S  inchctf 

Least   28*98 inches f 

Mean  of  the  period   99ira  j  inahet. 

Thermometer:  Greatest  height  SS*  ' 

Least  21* 

Mean  of  the  period    38*4e* 

'  Mean  af  the ^grmeler   p..  ^ 

Kaia  £*3iii#cib 


Character  of  the  period,  stonay  and  changeable :  amidst  a  tapcenion  of  gak» 
af  wladt  tlMtawcfo  aiany  intenrab  of  fiae  weather  Igr  day  i  aad,  as  the  thcnai 
ttalffr.dMit.af  fiPMt  alght. 
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Article  L  ■ 

r 

Biogmpkkal  Account  of  ' 

Nothing  call  exhibit  a  more  remarkable  example  of  the 
effect  of  certain  forms  of  government,  modes  of  education^  and 
states  of  society,  than  the  condition  in  w  hich  the  little  RepuUie 
of  Grenera  has  been  maintained  for  the  last  three  centuries.  A 
leiritory  smaller  than  the  smallest  county  of  England,  and  a  . 
peculation  less  than  ^®  inhabitants  of  our  metropohs^  haa 
produced  a  succession  of  men  of  leanuhg  and  science,  which  has  ' 
jreafly  exceeded  that  of  some  of  the  most  extensive  and  power- 
ftl  kingdoms  of  Europe.  In  the  present  number  of  the  Asmflb 
we  propose  to  give  a  Diief  account  of  one  of  the  natives  of  that 
city,  who,  although  less  known  abroad  than  many  of  his  country- 
men^ has  considerable  claims  upon  our  attenftoiiy  ais  well  from 
the  extent  of  his  abilities,  as  from  some  remarkable  peculiarities 
m  ins  character  and  turn  oi  mmd. 

George  Louis  Le  Sage*  was  bom  at  Geneva,  June  13,  1724. 
His  father  was  a  native  of  Bur^mdy,  but  had  for  some  years 
before  retired  to  Switzerland,  where  he  supported  himself  by 
teaching  mathematics  and  natural  philosophy.  The  elder  Le 
Sage  appears  to  have  been  a  man  of  talents,  although  not  of  the 

*  Id  the  biographical  sketcb  of  Lord  Stanhope,  which  W2ft  inserted  to  our  num- 
her  for  February,  we  ioadverteotly  fell  into  an  error,  to  coofomidiai;  the  works  of 
ip.  lie  Sofe,  Mt'^UfiMilp'i  tal«r,  the  tobjcct  of  oar  prcMot  nenoir,  with  M.  &  €L 
ipae^Af  Paris,  Profenor  of  Chnnistry  and  Mineralogy  in     I'Ecole  des  Mines  do 

!kMounoie/'  The  error  wa«k  pointed  out  to  usbv  a  friend,  and  we  were  induced, 
from  this  ctrcwBiftance,  to  examine  the  interesting  account  of  the  life  of  Le  Sagef 
of  Geneva,  drawn  u(»  by  Prof.  Prerost,  from  which  wc  have  principally  extr^ttA 
th«  BMtoitett  of  tbo  pretest  mMioIr* 

Vol.  XI.  l^MV.  Q 
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firatordery  and  at  the  same  time  to  have  posaessed  a  singular  diap<H 
aition  and  train  of  sentimentBi  which  had  aveiy  markeA  inflneswo 
upon  the  character  and  pursuits  of  his  son.  He  vas  the  aiMibiar 
of  a  considerable  number  of  treatises,  upon  a  great  diii!<tsi^(0f 
topics>  mets^hysics,  belles  letties^  natural  pfaUosophy,  and 
nomics ;  but  we  believe  that  their  reputatioa  has  not  exti»ids4 
into  this  country.  The  subject  of  our  memoir  acquired  tbci  fipit 
rudiments  of  his  education  entirely  from  bis  fiitheri  vbo  sfqpe^ 
to  have  been  very  anxious  to  procure  for  hia  son  eVery  ndvmta^e 
of  which  his  confmed  resources  admitted,  and  to  haye  spared  HiQ^ 
pains,  or  labour,  in  givino;  his  younj:^  mind  what  he  conceived  tQ 

be  the  right  direction  la  the  pursuit  of  knowledge.   It,  however^ 

untbrtunately  happened,  that  no  two  individuals,  perhaps,  ever 
possessed  a  more  decided  opposition  in  their  natuml  tastes  and 

mtellectual  faculties,  than  the  elder  and  youiigei      Sage.  The 
father  ^  sole  object  was  in  acquire  tin  knowledge  of  insulated 
facts,  and  to  bture  up  individual  piect;s  of  information,  at  the 
sauie  tune  that  he  discarded  all  system,  or  attempts  at  general- 
ization.   The  son,  on  the  other  hand,  seems  to  have  been  slow 
in  obtaiiiiug  knowledge,  and  still  more  in  retaining  what  he 
learned,  in  consequence  of  a  singularly  defective  memory,  while^ 
from  avery  early  period  ofius  life,  hewasfonii^i^wi^iiiglM^ 
and  coiuiectiag  them  into  a  systematic  form.   This  disponittw 
of  the  son  ms  checked  by  the  father  with  constant  B|ld  even 
harsh  pei*severance ;  which,  while  it  had  np  effect  in  lAtesm 
the  natural  bent  of  the  young  man's  mind,  repicessed  the  "wardiw 
and  impetuosi^  of  his  feehngs,  and  tended  most  materiaUy  ttf 
increase  and  confirm  a  tendency  to  shyness  and  reame^/^ynkA 
.be  very  early  manifeated.  lliis  was  still  further  iuci«ase4 
the  benaviour  of  bis  mother,  and  by  die  general  faal^  «tf  llli 
fimnly^  in  which  parental  authority  and  mial  obedience  «eem 
eadl  of  ihem  to  nave  been  carried  to  an  extraordinary  extent, 
,  In  it  less  tender  and  complying  mind  than  that  of  Le  Sage,  this 
taidue  restraint  might  have  been  piudactive  of  the  most  ui^a-r 
vourable  consequences,  both  to  the  intellect  and  the  niorals  of 
the  nidividuLil  subjected  to  it.    But  althouo-li  he  felt  it,  and  even 
did  not  scruple  to  call  it  a  system  of  tyranny,  his  geutle  disposi- 
tion never  led  him  to  think  of  rebellins^ ;  but  induced  him  to 
spend  his  leisure  hours  in  silent  mudiLation,  deprived,  as  k 
would  seem,  of  most  oi'  the  gratiti  cat  ions  and  amusements  of 
childhood,  biit  without  degenerating  into  spleen  or  mi3anthrop|r« 
One  point,  which  was  a  re^ar  part  of  the  discaf^ine^of  his 
father's  house,  was  the  keepu^  silence^  and  never  asking  wh^  ^ 
his  parents  were  pieced  to  consid'^r  as  idle  questions  ;  «i9diiiili 
Pythagorean  systeu  was  adopted  with  so  mudi.«liactQe«%^^tfaat 
through  hie  he  never  acquired  a  facilij^  of.  e^qprniing  UIumI^ 
iJthough  lie  afterwai  ds  made  many  useless  efforts  to  c<yuntetciei 
i^i?  defect  of  his  education.- 

This  cruel  restraint  bad^  however^  its  advantages^  Mmffii 


Digitized  by  Goo  ,;k 


.  M.le  Sag0. .  243 

ib^rnm^  «ii  indirect  nature,  and  very  diffeent  from  what 
was  intended  or  expected  by  his  parents.  As  he  had  no  one  to 
wtiom  he  could  open  his  heart  or  imhc^^om  his  ideas  and  emo- 
tions, h'm  iiiiiid  recoiled  upon  itself;  and  bein«^  of"  a  nature  not 
to  be  repressed,  its  energies  displayed  themselves  in  a  different 
direction.  He  spent  his  solitary  and  silent  hours  in  musin<j^  on 
the  causes  of  wliat  he  saw  around  him  ;  his  rcasonino-  powers 
became  strengtliened  by  this  intellectnal  t  xercise  ;  and  as  he 
was  debarred  from  applying  to  his  parents  for  the  information . 
which  he  was  anxious  to  obtain  on  various  topic^s,  he  very  early 
began  to  question  nature  herBelf.  Some  of  his  puerile  experi- 
vfetnts,  which  ara  recorded,  are  strong  indicationa  of  his  powerful 
tabid  f  laid  there  is  ohe,  made  when  he  was  only  about  10  years 
^6ge>  whioh^ia'SO  oharacteriatic  tiiat  it  deserves  to  be  selected. 
H^^  reli^^iiB  system  of  his  parents  enjoined  a  considerable  degree 
#f  fiftnctneSB  in  the  obsemtnce  of  Sunday^'especially  in  abstain- 
mg  €rom  all  kinds  of  occupation ;  and  in  order  to  discover 
meilier  Ae  Deity  on  that  day  ceased  from  his  labours^  in  the 
satte  way  th»t  the  human  race  were  commanded  to  do,  he  care* 
fiiily  escettained  the  daily  rate  of  the  growdi  of  some  phints;  and 
ctewrined'  wfee^er  there  was  any  difference  between  the  growth 
of  Sunday  and  of  the  other  days  of  the  week.  The  chief  work 
on  natural  philosophy,  to  which  Le  Sage  had  access  dnring  this 
part  of  his  education,  was  that  of  Bemard  Palissy,  a  work,  in 
some  degree,  adapted  to  inspirj^  hun  with  a  turn  for  inquiry, 
although  not  well  fitted  to  give  him  ver\^  accurate  ideas  :  he 
likewise  profited  by  tlie  lectures  that  were  given  in  the  college  of 
Geneva,  and  studied  under  Calandrini  and  Cramer ;  the  one 
Professor  ut  iNatural  Philosophv,  ilm  other  of  Mathematics. 
But  nlthough  these  circumstances,  in  some  measure  turned  his 
attention  to  experimental  science,  yet  he  remained  most  attached 
to  abstruse  and  abstract  reasoning;  and  it  is  remarkable  how 
the  natnUd^  or,  at  least,  the  eariy  acquired  bent  of  his  mind 
cfietated  upon  efrery  thing  connected  with  liis  education,  so  as 
ii  deiftuice  from  it  a  contrary  effect  to  that  which  was  designed. 
'AYemMfkable  ease  of  this  kind  occurred  when  he  was  about  13 

Sm  of  1^  ♦  some  one  liavinglent  his  fether  the  work  of  Mont- 
ffon,  entitled  L'Aiiti^mt6  cxpliqu^e,''  he  gave,  it  to  his  son, 
hoping  t»  excite  in  his  mmd  a  turn  for  objects  of  that  desci iu- 
lioB.  The  young  man  studied  the  work  with  attention;  but 
^Wteftd  of  the  effect  expected  by  his  fether,  Le  8age  was 
entirely  occupied  with  detecting;-  the  fallacy  ofthe  author's  reason- 
ingj  respectiny  the  use  of  certain  ancient  instruments  that*  are 
desicribed  ;  timl  the  ideas  which  he  then  acquired,  after  being 
auitured  by  some  years'  reflection,  gave  rise  to  liis  injxenious 
CtearkB  on  hnal  causes,  entitled,  "  Teleologie  de  la  i\  aluie  et 
de^Art.'^  -  ^'V-^r:^ 

It  would  appear  Uiat  at  a  verv'  early  perif  d  t^ff^^^Mwr  phi- 
IttOjfch^  b^an  to  meditate  upon  that  su^j^  ^ngf^dii 

q  2 
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engaged  so  large  a  poitio9.of  luft*th<Mgfatt»  tbe  cause  of  ^^a^t^ 
or  physical  attracti<m.   Several  circumstances  of  a  minute^  sjoA 
apparently  tiiiling  nature,  led  him  to  this  topic ;  but  itsee|9m£^t| 
have  been  the  perusal  of  Lucretius's  poem  which  pro<i&^el|^^ 
first  diitinct  conception  of  his  futore  hypothesis  ;  ahdmm  tt^ 
time  he  carefiilly  aostracted  and  treasured     etery'  idai  Whfi^ 
had  any  bearing  upon  it^  or  connexion  with  it.  An  instiy^^pT 
this  is  on  record,,  which  deserves  to  be  related,  as  a  tesomOS^ 
example  of  the  principle  which  forms  so  distingoisfaing  a  fi^tldft 
'  in  his  character,  as  well  as  of  his  youthfel  si^aeity .   He  feoim 
menced  about  this  period  the  study  of  geometry,  am  he  hilbrins 
us  that  it  enabled  nim  to  demonstrate  the  fallacy  of  a  m^^cra. 
which  had  been  proposed  by  M.  Combes,  for  the  quadrature  of 
the  circle,  and  that  the  reasoning  which  he  euiployed  on  this 
occasion  formed  the  basis  of  the  first  solutions  that  he  disco- 
vered of  a  specious  objection  which  had  been  opposed  against 
every  explanation  of  i^nivity  by  mechanical  impulse.    We  learn 
from  this  circumstance  that  he  had  advanced  so  far  in  his  hypo- 
thesis, M  hile  still  employed  in  the  elementary  part  of  his  studiei?, 
as  to  have  formed  a  distinct  notion  of  the  effect  of  impulse. 
Deluc,  who  was  a  contemporary  of  Le  ^age,  relates  a  conver- 
sation which  took  place  between  them  on  the  same  subj^bct, 
in  which  the  latter  attempted  to  prove  to  his  youthful  corhpahido 
that  the  horse  does  not  draw  a  carriage,  but  pushes  it  forW4lds  i 
with  his  chest.   The  mathematical  studies  in  which  he  vvkk  how  I 
chiefly  occupied  appear  to  have  be#n  Congenial  to  his  tast^/t(ii<i[ 
feelings ;  that  deToted  attachment  to  order  and  nii^th^i^^ttipt' 
he  so  early  manifested,  he  had  an  oppottnnity  of  iiidtilgm^^^ 
hei  )Ebimd'&at  he  was  better  able  to  render  himdelf  r^spectab&  m 
^t^^e^es  bf  his  schoolfellows,  than  when  he  was  engaged&^o|f 
pursuits  which  more  imme^atety  depended  updH  &p  9i£^^m 
of  his  nfiemory,  which,  as  we  nave  already  observed,  wl^S; 
pecuUarly  defective.    Of  this  deficiency  he  w  as  himself  perfectiy 
aware  ;  and,  indeed,  one  of  the  great  objects  of  his  subsequent 
exertions  w  as  to  supply  this  defect  by  artificial  methods,  and  by 
the  most  scrupulous  attention  to  accuracy,  in  aiTanging  everj 
fact,  and  every  additional  piece  of  information,  which  he  ob- 
tained,   lie  so  far  succeeded  as  to  be  able,  on  all  occasions,  to 
recall  at  pleasure  any  ideas  which  had  previously  been  stored 
up ;  but  lie  ahvays  found  an  insuperable  difficulty  in  the  acquisi- 
tion of  languac;es,  or  in  those  studies  which  depend  immediately 
upoti  the  exercise  of  memory.  ' 

The  time  was  niow  anived  when  it  became  necesstiry  i^r  )t&^ 
young  Le  Sage  to  make  choice  of  a  profession,  a  detenniii^tiM;^ 
f^ich  was  rendered  extremely  difficult  and  painful,  both  ill; 
sequence  of  Idle  natural  indecision  and  timidny  of  ins  dispositi'diiY 
and  because  on  this,  as  otisb  many  Amuer  occasions.  hfsijM&fk 
vand  those  of  his  t>ateht^>ere  directly  m  offoAuoiLM'-^oSSii 
other.   He  hdd  ofready  acquired  so  stro&g  a  passion  '^j/^^^^ 
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^og]^,  tiat  it  appeared  to  him  the  only  object  worthy  of  his 
atei^tiQB ;  a|i^  )>eiOg  totally  devoid  of  the  ambition  of  acquiring 
'  ilth,  he  Was'  anxious  to  devote  his  whole  life  to  study.  But 
f^ejTy  who  felt  jthe  disadyantageB  of  his  own  confined  circnm- 
ainc^efiy  insisted  upon  the  young  man  entering  on  Bome  vocation 
*  'ohk, might  a&m  b,  more  certain  and  ample  means  of  subsist* 
i,^  ^x^d  these  prudential  views  iBnally  prevailed  over  the  ardent, 
tum^  spirit  of  the  aon*  After  wavering  for  some  tione  be- 
tii^enDi^oloj^y  and  medidne,  he  SoaSly  decided  in  favolir  of  the 
£ipe]^ ;  and  &r  this  purpose  left  his  miher's  rooi^  and  went  to 
Iwmte  his  atndies  at  the  Uniyeraity  of  Basle. 

.Although,  by  hirf  removal  from  Geneva,  he  was  freed  from 
ft'e  immediate  tyranny  of  his  parents,  it  does  not  appear  that  his 

Somfort  was  much  increased  by  the  -change.  His  manner  and 
isposition  were  totally  adverse"  to  his  entrance  into  the  world, 
his  shyness  and  awkwardness  were  become  more  conspicuous, 
and  his  limited  finances  did  not  enable  him  to  profit  by  the 
advantages  of  his  situation,  although  he  eked  out  his  scanty 
incoo^e  by  teaching  mathematics.  Yet,  notwithstanding  these 
obstacles,  he  enjoyed  at  Basle  a  comparatively  tranquil  exist- 
ence ;  and  he  looked  back  upon  this  period  of  his  liie  with  a 
4^6^ee  of  regret,  which  would  lead  us  to  feajc  that  happiness  was, 
hi  djl  timesji  dealt  put  to  him  with  a  Teiy  sparing  hand«  In  this 
i^(|i$ttion  he  liemained  little  more  than  a  year,  and  then  went  to 
(^pntiaoe^jbds  medical  studies  at  Paris.   Here  he  had  to  contend 

f»  same  difficulties  as  at  Basle,  his  want  of  personal  address/ 
ow  state  of  bis  finances,  and  the  confirmed  dislike  which 
^  the  studies  pecufiar  to  the  pfofession  which  he  had 
Be  appears,  mdeed,  to  hftVe  been  sensibly  dive  to  the 
in^oj^  jmpieasant  circumstances  wliich  atonded  .  nis .  progieas 
wragh  Sfe  and  clouded  his  future  prospects.  In  some  of  liis 
litters,  which  are  still  extant,  he  describes  with  mucli  fierce  9SnA' 
naivety  the  mortifications  and  privations  to  which  he  was  daily 
aubjected ;  yet  he  submitted  with  his  usual  resignation  and  meek- 
ness to  vvhat  he  regarded  as  his  unalterable  fat^,  and  never 
ventured  to  contradict,  or  even  to  expostulate  with  his  father 
on  any  of  tlie  points  on  which  they  had  formed  such  opposite 
opinions.  His  residence  at  Paris  was,  however,  in  some  respects 
the  most  important  period  of  his  hfe ;  for  although  his  time  was 
chiefly  devoted  to  pursuits  that  were  altogether  uninteresting,  or 
even  irksome  to  him,  yet  his  unremitting-  diligence  enabled  him 
rj^^J.spme  advantage  from  the  situation  in  which  we  was  now 
^  jpc^jStJtbe  fountain-head  of  leamuiK  and  science.  His  genius 
^^^X^'-fy^  Djpportunity  which  offered  oX  expanding  itself,  and 
He  .  *  certain,  although  not  very  considerable  progress  in 
tfie^patb  to  which  his  early  taste  had  so  decidedly  directed  him.' 
T^^Jm^l^  income  induced  him  at  Paris  to  devote  part  of 

hu  ume  lo  instriictiony  as  he  had  before  done  at  Basle,  and  he  was^ 
engaged'  as  a  tutor  in  a  private  family  for  die  iqpace  of  a  yea^ 
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but  it  ^oe&  not  upjuar  thtit  lie  was  very  well  adapted  far  tUe 
office,  afid  he  quitted  liie  empioyiueut,  without. Gittl^  ^V^iW 
receiving  much  Jiatisfaction. 

When  he  had  spent  about  two  years  in  Paris,  although  he  iiaci 
wt  neariv  completed  his  medioal  educalioii)  his  father  hisisied 
npoa  his  leaving  the  utiivejcsity  and  commencing  his  profegaftenyri 
career.  With  bis  usual  pertinacity  and  wiong-neadedness,  asMi 
totally  disregardfaig  the  feeUngs  of  his  son,  he  annoimofMFt  \m 
fsnival  in  Geneva  by  a  public  Mlvertismenji  in  the  papers.;  idpi 
roufed  the  animoei^y  or  excited  the  jealeiasy  at  toe  elder  psaA* 
titionersi  identifying,  probably,  the  charaoleis  of  the  father  aad 
.  the  son,  and  caused  tnem  to  enforce  a  dormant  regulation,  by 
wliich  penKMos  who  were  not  freemenof  the  <nty  were  noil  poh 
mitt^  to  practise  medicine  withm  its  wi&.'  TniB.intenlictiei^ 
which  was  absolute  and  without  appeal,  blasted  all  the  ho|Wia 
and  projects  of  the  father,  and  reduced  him  to  a  state  of  apathy 
uiul  indifference,  which  caused  him  at  once  to  resie;n  liU  autho- 
rity over  liib  boii,  and  even,  apparently,  to  lose  ail  uiterest  about 
iiim.  He  never  more  interfered  with  his  plans,  but  Left  him  to 
extiicate  himself,  as  well  as  he  couldj  out  of  the  difficuljUeSi^^ 
lyhich  he  had  involved  hnn. 

The  health  and  spnits  of  the  younfr^r  T.e  Sage  were  much 
affected  by  the  uncertainty  and  embarrassment  into  which  lie 
was  thus  thiown :  he  formed  many  projects,  which  were  aban- 
doned almost  as  quickly  as  they  were  tboned;  but  at  length  h^e 
determined  to  reinain^at  Genevai  and  embraced  the  occupation 
of  hie  Ifithtf*.  It  is  a  little  remarkable,  that  although  Joe  hsyl 
^^nally;  entered  upon  the  study  of  medicine  so  contrary  to  l^t 
iDcUnation,  and  had  even  pursued  it,  apparently,  with  so  little 
rel^ ;  yet  now  that  an  opportunity  offered  in  which  fas.  might 
haye  indulged  the  natural  bent  of  ms  incUnation,  be  made  fipiKi*' 
derable  e]^eition8  to  accomplish  the  object.  Tkfse^.  homweri 
failed ;  and  when  no  other  means  offered  by  which  ^  codd-^is 
enabled  to  pursue  thenrofession  for  which  hie  had  been  destined, 
ift  ti^e  36th  year  of  his  age  he  entered  with  his  accustomed 
ardour  and  assiduity  upon  nis  new  employment,  and  remaii^ed 
devoted  to  it  for  the  remainder  of  his  life. 

The  narrative  part  of  tliis  article  may  be  considerid  us  termi« 
iiaLhig  with  the  estabhshment  of  Lc  J^age  at  Geneva  as  ar  pre- 
ceptor ;  for  the  remaining  events  which  befel  him  were  entirely 
ol'  a  literary  nature,  consistuig  of  the  intercom'se,  or  connexion, 
which  he  had  with  men  of  science,  and  tiie  various  philosophical 
topics  to  which  he,  from  time  to  time,  directed  lus  attcntiou. 
His  constitution  was  naturally  not  vigorous ;  and  his  hteraijy 
habits,  especially  the  custom  in  wliich  he  indulged,  from  an 
early  period,  of  meditating  during  the  hours  of  sleep>  rendej^^d 
him  liable  to  many  serious  infinoMtiee,  His  tein]^erancc|  and 
regularity  tended,  however,  to  counteract  these  unfavourable 

circumstancea^  so  that  bi&  life  was  protracted  uotil.hi^^SiHh 
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yieial*/  During  a  long  pevM  be  was  afflicted,  to  ft'verjT  gteat 
4egi!$e,  with  Meef^sness,  from  which  he  not  only  e^qperienced 
the  ordSnary^unf^easant  consequencea,  but  his  intdleetaai  fiuxA^ 
•ties  Wein  seriously  affected,  and  reduced  at  times  to  a  state  of 
tiJOUKoUki  hicijmoity.  But  this  unhappy  mdady  was  only  of  tmn* 
pijMy  diiffation  and  whenever  he  was  fleed  from  H.  nis  ndnd 
Mained  aB  its  vigour,  and  enaMed  him  to  resume  his  studies 
^l^h  UnlleAet.  His  exemplary  diligence,  and  his  habits  of  order 
Md  re^arity,  which  were  extended  to  all  subjects  in  any  way 
connected  with  his  literaiy  pursuits,  enabled  him  to  make  a 
greater  deg^rec  of  proficiency  in  many  abstruse  departments  of 
science  than  even  most  individuals  who  had  not  such  obstacles 
to  oppose  their  progress.  We  have  already  alluded,  on  more 
than  one  occasion,  to  the  remarkable  deliciency  of  his  memory; 
this  defect  remained  with  him  throuoh  hfe ;  for  altiiuuoh  by 
extraordinary  method  in  arranging  his  ideas  and  his  knowhtdge, 
he  was  able  to  recal  and  make  use  of  them  at  pleasure,  it  all 
depended  upon  the  employment  of  a  technical  system,  which, 
waUe  it  served  as  a  suostitute  for  memory,  would  tend  by  its 
"leperation  to  prevent  the  improvem^t  of  the  faculty  itself.  ' 

But  although  Le  Sage  was  a  man  of  so  much  dihgence  dmd  so 
tiitldi  method,  yet  he  accomplished  less,  perhaps,  than  might 
'hB/fe  teen  eixpected  from  this  comftmialioii  of  ciuaiiti^.  This 
-^ep^nded'  upon  two  ciicumstances :  the  originality  snd'  (Mubp 
^Aw-of  his  views,  which  prevented  him  from  proceeding  rapidly 
4nm  course;  axsl  the  fear  wluch  he  felt  of  committing  ms  worlm 
the  puUie  tribunal  in  an  imperfect  fbrm.  What  he  fub- 
^fiMfyhfe  short  treatises,  compamtivety  of  fitde*  importance, 
^flen  written  on  particular  occasions,  as  prize  essays,  or  insulated 
memoirs,  inserted  in  the  Transactions  of  various  learned  societies. 
Of  these  detached  productions,  perhaps,  the  most  important  are, 
'^^  Essai  sur  TOrigine  des  Forces  Mortes,"  which  was  presented 
to  the  French  Academy  of  Sciences,  but  not  published  by 
Uiem  ;  and  "  Essai  de  Chimie  Mechanique,'*  in  which  he  endea- 
•voured  to  explain  all  the  phenomena  of  chemical  aiiinity  by  the 

2>eration  of  an  impulsive  fluid,  which  obtained  half  the  prize 
at  was  proposed  by  the  Academy  of  Rouen,  Besides  these, 
iSnd  some  smellier  tracts,  which  were  pubhshed  during  his  life, 
^ft^  maintained  a  veiy  extensive  correspondence  vnm  many  of 
^e  iriost  learned  men  of  the  age,  who  appreciated  his  merit  and 


wisf'ias  stupes  ana  meditations,  and  which  he  appears  -to  hatse 
l^^gcu^'iit  the  basis  of  his'  fhtore  fune,  iMiough,  hy  a  strange 
■hSMilfstency,  he  omitted  the  essaitial  means  of  deriving  the 
^iWH^ofejectfknai  them.  His  most  tsotakMnSAe  mif  ' 
mrit/tiiat  wWch  oentainB  Us  matured  opimons*  otf  hii^ 
mj^y  is  his  Trait6  des^  Cbrpuscttlee*  €>ltramohdain^l 
object  of  this  elaborate  peifuruiauce  is  to  account  for  ^ 
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»  mena  of  gravitation  by  the  mechanical  principle  of  impulse,  a 
{MN^em  which  very  early  in  life  occupied  his  attentiq^i^  and 
iriiidi  it  was  the  great  ami  of  ail  hia  exertional  ami^be A^i^hti  af 
kos  ambition  to  resolve.  •  m      ^  >  » 

little  need  be  added  with  leepeet  either  to  ^4Bitdle<}|aal 
or  moral  character  of  Le  Sage,  as  they  may  both  beeaaify  -i^ipiBi^ 
4aated  from  the  above  sketch  of  hia  life.  He  potaifcaaad'aome 
leipntttea  for  a  geaina  of  the  higfaeaC  order;  ke  tiad^nriginaiiiy 
of  umntioili  an  mtusual  power  of  abatraction,-  anclta3ara|Qieirfl 
oOMIiaiid  over  l^a  metital  mcdtieay  whte  Aey  weiinra  periFi^tiy 
vi^ffona  slBie;  but  he  seema  to  haiye  waAad  AaiiriiBngfcaif 
judgment^  Aat  firameaa  of  daoieioii,  'wliioh  'migtrfTteiib 
enabled  him  to  profit  by  his  other  talents.  Noting  can*ofie^a 
more  remarkable  example  of  this  state  of  character  than  the 
circumstance  of  his  passing  a  long  life,  continually  meditating 
upon  his  theory,  attaching  the  utmost  importance  to  it,  and 
most  tirmly  convinced  of  its  truth,  yet  never  venturing  to  an- 
nounce it  to  the  world,  either  because  he  could  not  bring  it  into 
-trhat  he  considered  a  perfect  state,  or  because  he  conceived  that 
there  were  few  individuals  qualified  or  disposed  to  comprehend 
■  The  moral  quaUties  of  Le  Sage  stand  at  least  as  high  as  his 
'biteUectual ;  but,  hke  them^  they  posseaaed  many  singu^  traits. 
Owing  to  his  defective  memory^  he  was  very  muoh  in  th^  habit 
^of 'patting  down  his  thoughta  in  writnig  as  they  oeKWted)'attd>i|e 
has  consequeaedy  kft  us  many  remarks  of  a  singato'Mtnrrj, 
'Wyeh  he-iolede  upon  hia  owtt  character  and  diapmntionlii'r^Se 

a  ttian  who  senipnloosly  adhered,  on  all  occSiAmfii^ 
betlitiiught  juBtaiidtme;  he  was  withovit  guileyjirifl^^ 
^ocnpt  uiat  ctf  modestyi*  and  without  artifii^.  He  wasj  twriiiyand 
cUTCcnt  to  an  extraordinaiy  degree,  and  had  not  a  ain^  apsik 
of'wiwteati  be  called* ambition^  except  wiAtvespect'tavtto Me 
of  his  IFflToimte  theory.  His  feeMe  constitutiofi,  and  th#ie«iid 
restraint  by  which  he  was  weighed  dovm  for  nearly  30  years  ioi 
his  life,  must  have  contributed  to  increase,  or,  perhaps,  almost  to 
produce  these  defects  or  peculiarities  ;  and  the  station  which  he 
held  in  society  was  not  of  that  kind  to  enable  him  to  counteract 
their  effect  by  any  external  advantages.  He  was  perfectly  sen- 
sible of  his  deficiencies,  and  seems  to  have  been  conscious  of 
possessin^jj  mental  powers  and  energies  which  had  not  the 
means  of  properly  expanding  themselves  ;  yet  there  was  an  habi- 
tual resignation  in  all  his  feelings,  which  led  him  to  submit  with 
composure,  if  not  with  cheerfulness,  to  what  seemed  inevitable. 
His  submissive  and  subdued  sjniit  led  him  frequently  to  dikw 

'    advaiitl^es'        his-  misfertanes,  and  of  diis  he  hais  l<eft  a 
'  eHfiotis  sji^imeii'  iH  tlie.  rapposed  benefits  which  Jhe^  dodMed 
Aom  ^  waiir<^  'memory!  of  ttlese  lie  Minted  cmtthiiie^l. 
^  tbJtit  lidt'being  able  to  dnne  itt  MtHtfy  be  wmxfeiplmm 
rvDikft  ^*  'NMitaflig  atnile  to  impdse  iip<m  olh^r«lMi^  ImmB 
secuitd  flKm  fUsehood ;  0.' Fran  absolaitely  forgetting  iajt^i^i;^ 
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lie;  n^o^ar^  pardoned  them.  Ih  summing  up  the  merks  of 
Bie  Sage,  we  must  not  omit  to  mention  that  he  waa;a  «tQidy  sad 
Ifcithfeilfoend;  and  although  so  littla  qualifiod  to-Mga^ 
notice  of  the  multitude,  there  were  few  persons  who  could  boast 
faMMliBMeK.  attachnmrt  of  ahy^r  circfeof laen  of^iatingmhad 
4riralB  liiul  worth,  r  .  >  i  t  >     i  Mm  iiEnn- 

^inAlthon^h  Le  Sage  did  not  nnblish  any  connected  or  oofiqptole 
wUiT'itf  hi8  theory,  yet  it  haa  oeenbrougl^  fiirmrd^  in  a  iteofe  or 
iaar  pttfect  fomy  by  hia  fidenda  orjpupib.  Ifa  great  object  fvaa 

eauae  of  gravity^  or  phy- 
IsioW:  aitoclioia,>and  to  lefer  all  the  phenomena  to  the  effect  of 
fimpula^.  When  Newtm  had  explained  the  laws  of  the  system 
jof  the  world  bv  attraction,  he  was  aware  that  there  midit  be 
some  mechamc'dl  cause  loi  attraction  itself  j  but  neither  he  nor 
^any  of  his  contemporaries  or  pupils  were  able  to  reveal  tlie 
imystery.  Indeed  for  some  time  the  attempt  waa  entirely  aban- 
doned, either  as  hopeless,  or  as  useless  ;  and  no  theory  that  had 
<been  offered  on  the  subject  was  regaided  as  ol  any  value,  when 
?Le  Sage  undertook  to  solve  the  problem,  and  devoted  all  his 

^  ]  enere:\%  and  a  large  portion  of  Ins  hfe,  to  the  attempt.  The 
^agents  which  produce  these  grand  efiects  are  styled  by  our 
author  graviiic  corpuscles,  or  atoms ;  and  it  mAifit  qe  adn>i^»d 
iidiat  i^  we  onoa.  allow  of  their  exigte|K»e»  and  c<>no6iy^tb^|i|l  to 
9|lQ(Maa»  th^  propertiea  that  he  assi^oM^d  to  them,  di0.a<9t9|d 
^|ihenomena  ot  a^xactktn  and  giavitaUon  ouist  be  the  necessary 

'dliault4S<>'£b«ia  .atoms,  which  are  supposed.!^  be* ipdefinil^i^ 
ijriM%:twveffae  through  apace  in  all  directiona^  eadil.aj^  iliwng 
^waaatniighl  Una  .in  a4etanmiv&d  dtrectioa,  aPMl.nrft^  e  i^id^city 
lM9Db  asipatior  ^  that  pf  light.  Tba  .divact^aia  f^  tbasa  at(Miia 
im^rifums,  and  tbeirveloci^  ia  80gvaa|»  th^akhough  they  :f(dt(^ 
f^jd)  aaimnieii«<&:diBltaiice  fipom  each.othar,  ao  tha^  spa^^a  niiiytbe 
ideonsiderad  ahnoat  aa  a  vacnum,  yet  they  abound  every  where. 
'^oTo  comprehend  this  apparent  paiadox,  we  must  bear  in  mind 
ojthat  the  atoms  pass  through  eveiy  point  of  space  in  all  dircc- 
ajtionsin  an  indefinitely  short  interval  of  time  ;  so  that  every  point 
i-M^y  be  regarded  as  tne  centre  ol"  an  innumerable  assemblage  of 
.iatoms,  both  converging  and  diverging ;  or  we  may  conceive  that, 
'ly^  every  instant,  a  multitude  of  atoms  ari  ive  at  this  point  from 
o/ftll  parts  of  space,  and  that,  at  the  same  instant,  a  number  of 
-  atoms  pass  Irom  it  to  all  parts,  in  every  possible  direction.  Hav- 
xUmg  formed  to  ourselves  this  idea  of  a  gravific  fluid,  let  us  now 

'  .sMttOaill^  ia/aolid  body  immersed  in  it,  bomided  by  convex  aur- 
wihaas^  or  by  projecting  anglaa^  and,much  larger  Uian  an  atom  of 
aj^fe  ftlid.   ihia bcxfy  wiU  remsdn  h»mo««raable,  or,  a,t  leasts  it ^arill - 
bda«^be  urged  by  any  comteB^ motion ;  it  scan  only'ba.toaafMlaboat 
.  I  t^otbe  inequality  ^  the  cwep[ta»  so     to  make^ii^Ngtilar  osciUa- 

'  ^»M»m^wS^ifweW>yf  immerse  intp.thQ  Huid  a  8«iai|i|l.body,  at 
^imm0  (jbtamaifiromthe.fimty  4ia^twii^»bo4ie^rWin4pproach  each 
^'Fpt.^WiiilMw^arra  aaak^  to 
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Ihe  other ;  and  the  opposite  currents,  having  ii<y^tfei*bnist», 
becofiie  positive  in  their  deration  upon  the  bodies,  and  prodtt^^fe 
n  constant  motion  in  tl     .  towards  each  other.    And  we  sHa.ll 
find,  by  considerinc^  the  cifcumsfances  under  which  the«;e  bod  ies 
5tre  placed,  and  the  .supposed  iiaturp  of  the  fluid,  tlvdt  this  niotioii 
must  be  uniformly  acceieratcfl,  and  in  the  inverse  ratio  of  fli« 
square  ot  the  distance,  as  ail  the  forces  are  wfaieh  are  ccmeeiv^eci 
^  depend  upon  the  Newtonian  attraction.  ♦ 
If- bodies  were  all  equal  in  the  quai^itjr  of  miUilier  which  they 
contained,  or  if  the  quantity  of  matter  was  alwaya  in  pfopbilftoik 
tO  'th^  b«Ik,  their  attractitm  woald  be  in  the  same  pr^portk>ii. 
The  quantities  of  matter  are,  however,  unequal  in  |>ropiE]^rtidil^4Mi 
tiieiv  bulk  ;  aad  if  we  suppose  that  the'^^vitiGikHd  can  pasa 
IhtOiffih  Ae  pored  of  bodies,  and  tfiat  it  la  only  mopped  by 
iKrimf  partmea  which  they  contain,  we  shaft  fed  that  a*  ikmI^ 
Mbl  alwifys  intaitept  a  number  of  the  atoms  exacftly  in  prop^ 
tMMi  to  the  nunoAyer  of  its  particles,  or  liiat  the  atttaoti^'<t»r 
todies  mst  be  in  proportion  to  the  quantity  ofmatter  vAMt  Ih^y 
^ontstfvi.  ■  Hence  we  arrive  at  the  explanation  of  the  great  law^ 
that  the  power  with  which  bodies  attract  each  other,  or  to  use 
Le  Sage's  expression,  with  which  they  are  impelled  towards  each 
otiier,  is  in  the  direct  ratio  of  the  quantity  of  matter,  ^d  the 
inverse  ratio  of  the  distance.    This  may  be  regarded  as  th6 
•essential  fact  of  Le  Sage's  theory,  the  base  upon  which  he 
attempted  to  erect  the  grand  edihcc,  and  the  master  key  with 
T^hicli  he  pn^^osed  'to  imlock  the  secr^  recesses  of  nat^ire'a 
liberations.  > -f-  » 

In  considering  any  theory  of  this  description,  the  first  qaes- 
tion  that  we  ought  to  ask  is,  whetlier  we  have  any  actual 
evidence  of  its  truths  whether  there  be  any  positive  fact,  oi*  any 
independeat  phenomenon,  which  can  really  lead  us  tO'dOHehide 
that  th»  gravific  fluid  exists  ?  To  this  question  we  ^  obigait 
^answer  in  the  uegatife;  it  is  not  the  object' ^f  any  of*'^ 
aSMes,  and,  in  short,  there  is  nothing  which  in  any  way  miktklkk 
itt^'prcsenoe,  or  announees  its  existence.  Woare  then lo^ Mgafd 
it  aunply  as  an  hypothetical  body,  cdled  in  to  ek{dtdin  %  set  nf 
]die|iomena ;  and  here,  then,  two  new  questions  pmeht 
selves :  Doei^  k  explain  all  the  phenomena?  and  d<te8^  it  ih 
any  degree  tertd  to  genersfiae  them,  or  toreduee  ^em  to-tk^^ohtt 
which  is- more  consonant  to  the  ordinary  operations  of  natiwe^ 
If  it  fail  in  the  first  of  these  respects,  it  is  palpably  false  ;  if  in 
the  second,  it  is  useless.  As  far  as  we  are  able  to  judge  of  the 
theory,  it  will  be  ibund  to  be  correct  in  all  its  applications,  and, 
therefore,  is  not  to  be  rejected  on  the  first  account ;  but  itkie 
question  of  utihty  is,  perhaps,  mure  doubtftd.  On  the  subject 
of  generalization  there  are  two  main  points  which  Le  Sage  pro- 
fesses to  have  accomplished  ;  fii^t,  to  reduce  all  the  motions  of 
attraction  and  repulsion  to  the  infkience  of  one  agent,  or  to  shoW 

that  they  are  exactly  reducible  to  the  same  laws ;  mA,  aeceiidly^  | 

)  I 
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1iMV99V»*(Mlt  «K  nftolitii,  of  ^atew  kind,  b  mmlT  t,  mode  of 
4iiqp^dfl««^  Of  tbe  ewlencciOf  the  commuaicatioa  or  motimt  hf 
W6rfaav«  imnuiteraMe  examf.,;  always  before  our  eyes ; 
weako  see  frequ^t  instances  of  wha«r  we  call  attraction  ;  but  it 
is  auppo&ed  that  this  latter  is  a  more  incomprehensible  operation 
than  the  former,  uud  one  with  which  wt'  ure  less  familiar 
Less  able  to  trax:e  the  steps  by  which  it  in  produced.  80  far^ 
therefore,  Le  8agc*s  theory  //uij/  be  useful,  and  so  im  li  seems  to 
advance  us  a  btep  nearer  to  the  ultimate  object  of  all  our  re- 
seaiches. 

It  mutjt,  however,  be  acknowledged,  that  there  die,  on  the 
contrary,  some  considerations  which  lead  tis  to  doubt  tiie  utUity 
of  alt  Bpecidations  of  this  kind.  And,  in  the  first  place,  it  is  a 
circumstance  of  no  small  import  to  the  makers  of  systemsy  that 
no  theory  which  proceeds  upon  the  asBumptiou  of  any  imaginar]^ 
agent,  like  the  (pravific  atoms  of  Le  Sage,  has  ultimatdiy  kept  its 
fffomi,  koirever  inganious  they  may  have  appeared^  and*wbalir 
#v0f  apjpiaaae  such  speculatioiia  may  have  obtained  from^nfm^ 
jp^AnF  wiitars,  they  nave  ultimately  fallen  into  cMition,  or  hav# 
only  been  remembered  as  ;sippendages  to  the  o^r  nipductioiUi 
Mtk^  res^etive  authois. .  Bo  ftr  ind^  fcom  adding  to  fbclr 
4E;(|14>ll|ky/  they  gcneially  operate  in  the  direelly  ctm^icmymimmr, 
they  are  .  tolerated  mther  than  admired^  and  we  viewvwem  iiiiA 
x0gP6t^  as  >a  melancholy  mis^plication-  of  labour  and  geniiia* 
And,  if  we  apply  these  reflections  to  the  subject  of  our  memoir, 
when  we  consider  what  a  large  portion  of  his  intellectual  exist* 
ence  was  spent  in  the  constniction  of  this  system,  when  we 
estimate  the  nuuiber  of  hours  and  days  which  lie  devoted  to  it, 
and  inquire  what  is  the  result,  coiirjiared  to  w  hat  mio^ht  have 
been  accomplished  l)y  the  same  expenditure  of  tiiae  and  lalnmr, 
ha4  he  devoted  them  to  the  direct  advancenl^'lit  ot  either  mathe- 
matical or  experimental  science,  we  (  iimot  but  regret  the 
choice  which  he  made.  It  may  be  turther  observed  that  tiie 
iniiuence  oi  such  systems  is  often  very  uniavourabie  on  the  state 
of  science,  at  least  on  the  ipinds  of  many  of  those  who  cultivalit 
it»  They  are  too  apt  to  mistake  the  natuia  of  the  advantaga 
whadi  fdone  ought  to  be  expected  from  these  speculations  :  tbqf 
do  not  regard  uiem  as  the  means  of  acquiring  knowledge;  as 
affoiding  a  commodious  nomendaturo^  which  may  enable  us  to 
express  our  ideas  with  greater  clearness;  or  as  a  species  of  alge* 
braic  ^notation^  by  which  we  mav  designate  these  ideas  in  a 
l^inopse  manner,  where,  however,  these  is  no  natoral  rasemUanca 
^UiMXfk  between  the  idea  and  the  mode  of  expressing  it,  bist 
ij^  suppose  them  to  be  sn  actual  detail  of  fiiots ;  they  reasiMi 
f^u^eming  the  atoms,  and  ethers,  and  subtile  flaids,  as  if  thsy 
were  reai  existences,  and  build  upon  them  a  thousand  whimsical 
|iotion&,  which  never  entered  into  the  contemplation  of  their  ori- 
ginal framers.  We  are  therefore  incHned  to  doubt  whether  any  real 
beuck^^wouid  be  ocofeired  upon  phUQ§ophy  by  an^  (mther  elua- 


Digitized  by  Google 


[.8181 

'  ^  ">  '  -        Mrs.  fbbeUon,<m  ti§  YSifAaffliio^ 

dafiohv  iil^'Mhistration,  of  Le  Sage's  theory  of  gr^W 

hitherto  received  from  his  Mm&  or  pupils .    u  is  %Fed^B^  tipttS 

^  kind  of  titdiaiited  ground,  where  we  have  ni 

ik  cdMtant  tstroggle  between  the  imiuHnatioti  Ima  tJlli^  judcf. 
Hkttt,  a  contest  in  which  the  htter ITtoo  apt  to  "^'i^^ 
Tan<nii&hed.  *  K^:,  ::  o^)^tr-^-d{ 
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On  ^Ae  Death  of  Plants.   By  Mrs.  IbhieteQn,  * .   **  .f' 

(To  the  Editors.)    *  '       "  ^' 

GENTLEMEN,  ' 

To  comment  on  the  duration  of  the  life  of  a  plant;  ns^  bi^ 
Cli{^6ed,  by  the  generality  of  readers,  to  be  a  matterlmr^l^ 
^cnlative,  and  to  have  httle  connexion  with  tfie  mofe  liiefal) 
ttiencQS  of  gsordening  and  agriculture.  But  in  my  late  studiesi! 
and  the  experiments  to  which  they  have  led  me,  taough  l^yp^j 
teed  anxiotis  to  ehicidate  the  more  difficult  question, 'in-wSil^ 
vegetable  life  consist^  and  to  show  its  analogy  to  animal  llipf 
yet  clfief  aiih  has  been  to  prove  how  very  tenadbiis  >pl^Ets 
ajfe  bnife/  how  sbwly  they  auit  that  beautiM  ferxn  l(vUch'iiapi]^e^ 
16sH>estowed<m  ihem,  andfaojpirloiig  they  are  ini^aiMnioli&gt^^ 
state  df  agglutinated  inatter  to  which  they  are  Kdueed^by  fet^r^ 
mentation  and  decomposition,  and  from  which  ^  tiiey/' ippear^ 
originally  to  proceed.  I  hope  also  to  be  able  to  show,  of  what; 
extreme  consequence  this  subject  is  to  agriculture  and  garden-; 
ihg^  how  many  very  important  and  serious  mistakes  at  present^ 
exist,  and  how  much  both  those  arts  would  be  benefitted .  by  a^ 
more  clear  insight  into  the  subject.  "  ^ 

It  is  comparatively  easy  to  ascertain  all  that  happens  after  the^ 
plants  are  killed  and  immersed  in  the  earth  :  we  know  the  com-^ 
mencement  of  the  process  and  its  termination,  and  hence  we  too; 
hastily  conclude  that  on  this  account  we  must  necessarily  be 
acqnainted  with  the  whole  of  the  operation.    But.here  we^hare' 
formed  too  hasty  a  conclusion.   It  is  of  extreme  consequericJ'^ 
in  agricTdtnre  to  know,  whether  burying  k  plant  will  kjill  itV 
Whether  vegetables,  wnen  placed  in  the  earth,  willma^e  iMniii^; 
'  aft  all?  That  is,  whether  any  process  which  they  pass  thrp^h' 
i|rh^  "immersed  in  the  soil  wdl  bring  them  back  to  thW  spb- 
gtenc^  of  mould ;  add  if  it  wiD,  faow  long  time  is  requisi^'fift^ 
l^t^roce^?  It  ia  ako  unttortant  to  be  welt  informe/S  hoWlir 
earth  Vets  on  a  dying  plant.  We' know  that  Tegetabf€s$'t^e4tw^ 
igoanur^,  Unt  We  are  in  thelafait  of  employing  what  haslet 
cleudy  proved  to  \be  CapalAe  oF  affording  them  atiy  tbtriment  -  ^ 
There  are-tnaiiy  contradictions  in  our  opinions  and  practicfe  hi ' 
this  respectr  >vxicn  our  vegetables  are  taken  out  of  the  ground 
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\xfmeli^ey  are  wanted,  we  bury  them  in  the  earth  to  sare  them 
ppja  the  roty  and  to  preserve  them  from  the  frost ;  and  yet  w^, 
put  in  the  same  vegetables,  ahnost  in  the  same  manner,  to  makjQ 
n^anure  of  them,  and  eVen  expect  tliis  change  to  take  place  in 
less  time  than  we  suffer  them  to  remain  buried  for  the  purposs 
cf  preserving  them.  Now  it  is  certain  that  they  cannot  be  both 
preserved  and  destroyed  by  the  same  means ;  and,  upon  making 
the  experiment,  it  soon  became  evident  to  me,  that  we  had 
adopted  a  false  conclusion  on  the  subject.  For  some  years  past 
I  have  been  continually  in  want  of  fresh  young  weeds  for  my 
dissections,  and  I  found  that  I  had  only  to  go  where  the  gar- 
dener had,  with  great  care,  buried  all  those  which  he  had  taken 
up  in  cleaning  his  ground ;  and  even  after  an  interval  of  two  or 
three  months,  I  was  always  sure  to  find  a  fine  bed  of  weeds  ready 
for  dissection.  This  happened  so  often  that  it  became  a  constant 
resource  to  me ;  but  it  is  evident  that  if  they  had  made  the 
nxanure  he  expected,  they  could  not  have  thrown  up  new  shoots. 
It  is  generally  agreed  that  air,  heat,  and  moisture,  are  necessary 
to  fermentation ;  yet  we  presume  that  all  the  different  stages  o(^ 
the  process  will  go  on  below  the  surface  of  the  earth,  and  cjuicklj^ 
lead  the  vegetable  to  a  state  of  decomposition,  though  it  may^ 
be  questioned  whether  there  be,  in  that  situation,  either  air  ojjj 
heat  to  assist  in  tlie  operation.  -  »  -^if  .r^^^.^^^^ 

It  appeared  to  me  a  subject  of  such  great  consequence  ta. 
solve  tnese  questions,  that  I  determined,  by  accurate  experi-^ 
meats,  to  endeavour  to  elucidate  these  apparent  mysteries.  Foi^ 
this  purpose  I  formed  a  deep  trench  in  which  I  buried  all  sorts 
of  weeds  and  plants  ;  ao  that  by  opening  it  every  tw6  or  three 
months,  I  might  learn  exactly  how  all  plants  decayed,  and  what 
time  is  necessary  for  the  purpose.    The  trench  has  now  existed 
for  above  three  years  :  I  have  consequently  been  enabled  to 
ascertain  what  causes  the  decay  of  plants,  and  their  revival,  and 
how  the  earth  acts  on  them ;  and  I  shall,  therefore,  endeavour 
tQ  explain  what  takes  place  while  they  are  buried  in  the  earth,  to 
show  how  very  difficult  it  is  to  kill  some  plants,  and  to  prevent 
their  resuscitation  ;  and  I  shall  next  show  what  length  of  time 
the  whole  process  occupies,  paiticularly  in  woody  plants :  1 
shall  then  revert  to  the  best  method  of  destroying  vegetable  life, 
endeavour  to  determine  what  the  life  of  a  vegetable  is,  its  ana-, 
logy  to  animal  life,  and  the  manner  in  which  sudden  death  act$ 
on  both  ;  and  what  visible  alteration  it  producer  in  them,,  with 
some  other  topics  that  naturally  arise  out  of  tlie  subject,  p  ^  ^ 
It  has  been  the  general  opinion  of  both  agricultmists  ana 
gardeners,  that  trench  ploughing,  that  is,  cutting  off  the  turf  an4  • 
digging  a  deep  ditch,  and  thus  burying  the  grass,  and  weed5» 
taken  up  all  around,  makes  in  a  short  time  a  most  excellent 
manure,  fit  to  nourish  any  crop.  Varlo,  an  eminent  agriculturist, 
says,  "  tliat  trench  ploughing  would  soon  form  a  quantity  of 
manure,  of  a  rich  and  good  quahty,  and  that  digging  two  feet 
*^^fift>:i?plj^tf^i.¥^  the  weed^,  eyen  coufh  g|J-*  * 
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thistles,  bird  weed,  &c.  would  in  two  moixUiR,  or  ilwee  a* furthest^ 
make  excellent  garden  mould;  the  very  first  supijort  awifood <rf 
jpjyu^t^/'  But  should  not  V^arlo  have  rt  ux  nsfjt  r.d  that  cab^llg^/ 
carrots,  turnips,  potatoes,  &c.  are  perpetually  ^iaced  ip  tk^ 
pound,  ou  purpose  to  preifirve  them  irom^  itH^  wlu^dh  the  air 
npuld  uodoubtedly  pnoaiiQe;  md«froia  tb^  coldy  mbiob  wouldi 
wgoik  (bem;  that  mey  rmaiA  diere  from  fewE  |o  six  montii^  ^riuth^ 
90  other  disadvantage  ttiaa  tfaie  too  ba»ty  growth  oCdi^  iooto/^ 
That  all  tbeae  plants  belong  to  that  paAt.of  the  Tegetable.*w)iiQbl 
IP  aooaeat  destroyed,  that  laying  litUe  vrooA,  of  lav^lfNVoJsiudii 
^.deoagr«  Su  ^aicker  in  the  earth  tbaa  ligneova  ylaiita^jMpd^thaKi 
iliey:  woald  oeitainly  be  pulrified  wiibw  Ihfetiwi^ifflMfclw^ 
90t  poeaesa-^  power  of  amatiag  idl  feiBieiitotioiXir  fitfuadiaieilRil^ 
iNeaaoDy  md  thua  preventing  the  s^proach  to  paftrefaotiom  lit  Afcft 
seeing  how  seeda  are  preserved  m  tlie  earth,  it  ia  <a^t(9iliahiu$ 
that  any  a^icultuiist  should  suppose  that  vegetables  ape  eatilf^^ 
susc(  ptiblo  uf  decomposition.  That  very  eminent  chemist,  Sir 
H,  Davy,  hiis  baid,  tliat  the  juices  of  one  plant  are  of  no  use  ia 
making  manure  i'or  others,  till  the  plants  have  passed  throv^^ 
tlie  variouii  processes  of  fcrrnentaliou,  putrefaction,  and  decom**- 
position.  INo  jjsisertion  can  be  more  just;  and  before  all  tltt&i 
process  can  be  much  more  tlian  commenced,  death,  the  most 
obstinate  of  all,  must  be  perfected.  To  kill  some  vegetables^ 
and  prevent  their  resuscitation  in  the  earth,  is  no  easy  matter, 
especially  weeds  that  are  sui^  to  be  natural  to 'the  soil  ia  whiolL 
they  grow.  There  is  also  in  every  plant  a  certain  part  mo^rehafUd. 
than.tht  vtst  to  throw  out  radicles,  when  stimidated  by  the«o|iti|ilii 
of  earth ;  andiif  anymeof  the  hearts  of  theaeeds'^  is  retained  tliaila 
(which  ia  often  ihec«»e),  and  that  the  waat  of  aur  aad  moialMt 
siiBpendfii  die  fermentation  for  a  long  space,  so  that  the  ^  plaaki 
has  time  to  accumulate  around  the  Searta  e^*  its  ued$  tilid  jmati 
which  will  stimulate  it  to  throw  out  ka  raitide$s  thei  vegelaUc|> 
iinptofid  of  fennentatioii  and  de^th,  mil  live  and  send.m'mi/Ummi 
;  Now  weeds  are  almost  aU  natiual  to  the  aofl  in  if&wh^ldhijia 
spring ;  they  are  most  of  them  herbaceous  or  annual  plante,  efr 
that  loose  and  green  kind  of  wood  that  is  ea8ily  destroyed,  and 
as  quickly  restored ;  and  they  have  besides  little  wood,  which  is 
also  in  their  favour:  they  are  for  all  these  reasons  very  liable 
to  spring  up  anew,  iu  gra.ss  tlie  same  causes  act ;  but  in  woody- 
plants  liie  is  more  easily  exterminated,  and  with  greater  difficulty 
renewed.  1  took  up,  however,  the  decayed  part  of  the  root  of 
an  apple  tree  ;  yet  was  a  long  aiid  teuder  siu-ot  almost  as  thidc^ 
as  my  httle  hnger,  and  half  as  lou^j;,  produced  from  it;  it  wad' 
just  formed,  though  the  root  to  which  it  was  attached  was  8^. 
decayed,  as  to  have  lost  all  its  bark,  and  the  greatest  part  of  thai 
wopii.waa  i^r^ctly  dei4»  except  about,  a^.inch  or  tWA>o^ilhftiiMe 

«  f'lwvl'lAowii  IM  (baft  iimAl  baff  wlrieh  ItHte  heart  of  the  seed,  islbati^b^ 
comes  f#oin  the  root,  and  luu.«ilblti  it  thai  biiancb  Kiikh  fawii»*<Ms<Kt  j iMWV* 
■hoot  I  liif  mMt  diniasUv^  bnt  percepable  in  the  lolar  micnacape. 
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<^<1ifb.  'h  was^  dierefore,  approaching  to  tiid  lafil  «llge  4^ Im^ 
^fataddn.  On  dissecting  it  tbree  hearts  of  «eeds  Were  dialiQE- 
ir^t^;  being  evidenkdyltesoulPoe  of  Ibis  siUMty     tiiree  Imtt^g 

iBi^tedito  formiti,  -  • 

^^4^tffc]%ii«platt4»  undergo      pfocew  of  fermaalwtoBi 

iblitt^inoid'Or  lefis  oompleto  manner ^  but  we  vem  conclude 
^Wry  plioft  whidi  kfti  the  liacobarine  feraientation  haitt  also  tte 
^b«^,  did  that  death  generally  snoceeda  them.  It  ia  oftenw 
lite^e¥e>>  a  rer^rloligtime  before  ea^  diauge  takea  place,  au 
still  longer  before  it  can  reach  putrefaction  and  decompoeitioB* 
If  tlie  plant  be  killed  by  drawing  tlie  root  out  of  the  ground,  the 
aacchajiue  fermentation  takes  place  directly;  and  if  the  whole 
]plftnt  be  buried  in  this  state,  the  fermentation  immediately  slops^ 
and  for  aitime  all  effect  is  suspended,  till  some  accidt;atal  air,  or 
moisture,  gets  access  to  it  and  renews  it.  Tlius,  hv  deereea 
(bat  at  a  very  slow  rate),  both  the  saccharine  and  vinous  lennent- 
atrons  succeed  each  other;  but  in  ton  time^  the  ])eriod  they 
would  require  to  pass  through  the  process  in  tiie  o|>en  air,  because 
they  are  only  indebted  to  accident  for  the  renewal  of  their  fer- 
mentation;  so  ti^at  the  length  ^  the  operaliaa  must  be  moat 
«Acertain  and  irregular^  ' 
1 'itfia'^Agy  to  know  the  different  states  in  wiiich  the  vegetable 
tha  aaccharine  is  always  attended  with  a  aweetieh  taate^  and* 
^  -  clatamy  ieel ;  in  the  next  stage  the  sweetmeia  tea  -paaaed  oi^- 
shd^lie  plant  has  less  specific  gravity.  When  o&oe  these  stage» 
tthlabflophited,  during  ooth  of  which^  and  mere  ^speeially  uie 
Ihlter,  much  caloric  escapes ;  and  when  dl  the  liltent  ht^l^  la' 
cfoM^d,  ii  just  preceding  t^s  last  cfeffatix>&  the  heart  ^  tiia- 
atedsOiav^  net  time  or  atrengdi  to  cottect  the  yaicea 'iiAcienlt 
to  excite  lbs  Tital  principle,  the  plant  diea^  and  the^KAo-^of  Itfl 
ttims  black.  As  soon  as  putrefaction  has  appeared  in  Aa*- 
external  paits,  the  seed  also  dies,  the  whole  vegetable  becomes' 
pwtrid^  loses  its  form  and  shape,  becomes  amass  of  letid  matter, 
and  decompositiLtn  iinishes  this  part  of  the  process.  But  it  still 
recpiires  a  long  time  to  convert  it  into  mould,  and  nitist  reqnire- 
much  wdditionAl  matter  to  bring  it  to  the  state  of  tich  gaiden 
earth.       *  •  •  . 

The  best  mould  of  this  kind  is  a  compound  of  scverv^l  diderent 
earths^  it  possesses  also  much  animal  and  vegetrJile  mritter.' 
Being  of  a  porous  consistence,  and  therefore  exposed  toi  near  a 
loot  in  depth  to  the  indaeiioe  of  the  mr;  all  its  component  parts 
a^4>y  4lii3  'tneafns  decom|)os€d  and  reduced.   But  that  part  of 
tior'^irth  wfaivb  is  pecuhariy  heneil^  aftd^cellent  tor  thiii 
>wlh  '  of  potables  consists  of  undi^ti^  nlantd,  ph^l 
"   'CCi^  mtHtfe  of  ftmgi/  'whi^,  thongh  ^ley  m 
M^  Mitntoirtaire  aa'^t(> 'Y^ti^^^d  i^t-4  mmh^ 
to  enable  os  to  pick  them  out,  are  inj»jj^g||p^tities,  and 
af^     fo  tcoader  and  deli^t^  ,ie^;,^ij^ 
£9>iiac%i^n»tant  sucoessioii  of  inuHMT 
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to  be  oCeiactfy  ike  same  colour  as  the  earth  in  which  they  ara 
fottndi  neariy  reaembting  the  bark  in  th^  structure,  and  decajfw 
ing.in  the  same  way;  for  that  substance  will  seldom  bear  the 
contact  of  the  earth,  which  qmckly  diasolTes  and  putrefies  it. 
I  took  up  a  quantity  of  these  under^imd  ptots,  and  picked 
them  out  from  the  mould ;  but  wheA  placed  in  a  vety  Uttle  earthy 
in  a  few  days  they  had  all  disappeared;  the  richer  the  eart)i  19, 
tfie,moce  of  these  plants  are  oif^Terad  in.  it*  The  only  thing 
that  aneots  their  growth,  is  the  hard  bakinff  of  the  soil  on  th% 
surface,  which,  preventius  the  air  from  reaching  them,  hinders, 
Aeir  spnnging  up.   I  had  thorough  conviction  of  this,  after 
trying  a  baked  and  gravelly  soil ;  sccirce  any  underground  plants 
could  be  found  ;  but  when  I  discovered  a  large  crack  111  tlie  same 
earth,  1  examined  the  soil,  and  it  was  full  gftheiUj  as  far  aj>  the 
opening  reached. 

It  is,  therefore,  to  liiis  species  of  plant  the  soii  i**  nidebted  for 
the  greatest  part  of  its  richness,  and  not  lo  the  woody  plants  of 
the  upper  ground,  which  seld  uii  bestow  manure  worth  having, 
unlets  it  is  in  an  almost  uniniiabited  countiy,  where  the  woods 
rot  and  die  away,  having,  perhaps,  a  century  ni  v.  Inch  to  consume 
and  return  to  their  state  of  mould :  then,  indeed,  they  silently 
pass  through  all  those  various  processes,  which  having  for  a  long 
apace  the  assistance  of  airi  form  savannas  almost^  too  rich  for 
agriculture.  But  this  requires  such  a  lei^th  of  tune  as  c^  Qffy 
be  had  in  an  afanost  uninhabited  region. , 

I  shall  now  show  the  .effect  oi  the  trench  in  whieli  I  put  a 
•wiety  of  plants.  After  an  interyal  of  tturee  i^ohthsy  I  openild  it 
cacefimy  cm  June  1 ;  there  was  no.  alteration  e^iC0pt^ik]^tlle^W«$^ 
and  grasses ;  the .  first  had  thrown  out  sud&ers ;  theffraaaetf,  a 
BOOT  miserable  set  of  roots  which  ran'  among  the  eana ;  all  the 
Manches  of  trees  were  alive ;  the  cabbages,  carrots,  Su^.  8cc,  al 
.  in  a  perfect  state  of  preservation.  The  next  opening  was  iii 
September.  Still  all  was  alive  and  well ;  but  the  weeds  had 
again  thrown  out  muckers,  though  before  cut  oil,  and  the  gras^jes 
spread  upwards.  The  brariches  were  in  the  same  slate  as  before, 
the  leaves  of  tlie  cabbages  began  to  look  brown  and  moist,  and 
a  degree  of  fermentation  seemed  to  have  commenced.  "^Ihe 
ihii'd  opening  was  in  November:  all  tlie  leaves  had  fallen  iroiu 
the  branches,  but  they  were  still  alive  :  the  Aveeds  had  not  spniiig 
up  again,  but  they  were  still  existing,  though  if  they  had  been 
exposed  to  the  open  air  they  would  not  have  been  so  :  the  e^rtl^ 
therefore,  would  certainly  appear  to  possess  .the  pom^x  of 
^  pending  their  decomposition,  and  rendering  the  pM^tfa 
slow  and  torpid  than  it  would  be  under  oi^unaiy  ciioeil!iBet4nCe$« 
The  cabbages,  which  were  before  in  a  state  of  fadienta^on, ' 
were  now  evidently  ad^mcwig  to  nutridity ;  but  it  was  only  the 
leaves  that  were  undergoing  this  ciian^e ;  for  the  8talka'(^i'^4vrii 
d  u1)  were  yet  still  perfect.  The  onginal  potatoes  wer^  abo 
he|;inAing  to  decay ;  but  the  roots  were  alive  with  litdejBiiiat 
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were  likewise  stiU  alive,  and  ptrfect^ 
Af  tQ  umtSgtii^yBnd  more  especially  the  two  everlasting  p^aa^  ^ 
twy  xan  thrpugfjU^       in  ey&j  diroctioii';  and  I  really  belieire 
if  put  tliitfte  f6enm<b^  ffomi,  inslead  of  one  and  a  half,  Ih^,  * 
imdl  ik^the.^OBVolTOiiaaeai.  dooks.  and  many*  weeds  of  m^* 
^mA,  woald-eaet^d  tlieinselTea  through  the  whole,  and  arriTe  at . 
uiiUwrface/  ' 
^'^Siiis,  I  think,  is  proof  sufficient  that  weeds  and  grass  w^' 
VfeeAv  themselves ;  and  that  it  is  filling  the  ground  with  their  ^ 
roots  to  return  them  to  the  earth  after  digging  them  up  at  so ' 
great  an  expense  of  time  and  money ;  and  that  the  ground  will , 
never  be  clean  as  long  as  this  is  done.    But  if,  on  the  contrary,  _ 
they  were  brought  to  a  waste  place  and  burned,  and  their  ashes 
Collected,  they  would  not  only  make  excellent  manure,  but  the 
earth,  in  a  few  ye^rs,  would  become  perfectly  clean  from  weeds, 
and  all  this  labour  would  be  spared.    The  branches  have  now 
been  in  the  earth  nearly  three  years;  the  first  winter  the 
walnut  an4  plane  died,  but  the  oak  and  elm  lived  to  the  second : 
they  have  lost  their  bark ;  but  with  respect  to  the  wood,  they^ 
to  aiq^earai^e  as  far  from  rot  as  at  n^t.   It  may,  perhaps. 
{fflffpa^  'iQ  uojg^  reflecting  minda^  thai  something  of  tnis  kmd 
I^^G^  before  our  eyes  eveiy  year  even  in  the  air;  since  almost 
aQ  thf)  |uaaheUi£sxou8  plants  may  be  seen  to  lose  their  t>ai1(^ 
eniiy  Ja^  Hie  antonn,  and  stand  up  in  thje  hedgea  most  con-; 
^i^fifily  like  frail  white  wanda  till  the  neirt  sumiiier,^ 
-pfi^  root  .shoots  again.  I  have  often'seen.thfse  wands,  and[ 
na^k|a  them  wiUi  a  strhjig,  when  they  have  retained  the^  aitna^' 
^on  not  only  for  one  year^  but  till  tl^e  second  winter  has  bassed^ 
and  tney  have  at  last  given  way  to  weakness  rather  than  'fir 
putridity,    if,  therefore,  this  wood  could  support  itself  in  the; 
air  for  two  yeais  without  showing  any  symptoms  of  decay,  it 
Boay  well  be  supposed  it  would  require  six  or  seven  years  to^ 
destroy  it,  if  buned  in  the  earth  ;  how  then  are  the  roots  to  b(5t 
destroyed  by  merely  opening  the  earth  in  a  fallow  ?  * 
/'Animal  matter  is  said  to  be  decomposed  in  the  ground  when' 
lime  is  with  it  ;  but  I  found  that  when  a  piece  of  meat 
placed  in  a  trench,  surrounded  by  lime,  it  remainied  six  months 
i^i^tered,  except  tnat  it  appeared  to  have  surrounded  itself  with 


^ta!i^elearn  thatwp  cannot  d^ei|d  pn  the  decay  of  the  animal 
vegetable  matter  in  the  eartn  f  and  yet  I  have  endeavoured 
jhoi^,    the  most  positive  manner,  in  uie  Philos'ophical  1)1  a^j 
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|^^:'i»Ae^ikm  ir^  the 

j^ine,  tHat  the  ^ptft» 


and  this  nutrinicnr^rofeitt^  W  i^f  . 
pf  the  underground  plants:  great  patche 
fl^fltiar  are  often  to  be  found  m  the  rbo't^j, 

1  have  now  several  trenches  in  sevem  1^.^-,^-.^,,.^ 
hope  to  (^ive  a  further  account,  on  a  futnre  occw^,.W 
Mnder  the  subject  more  perfect.   1 1  appears  to  one  of  S^cJf  j 
duence ifliJltoculture  and  gardcnino;,  that  I  can"ot W^P,,",- 
^nU^rtlS  Jfiterested  in  this  department  to  repeat  .^^  « 
nMnt9,  ^B  ihey  might  very  hkely  obtain  from  them  more  accuratt 
mm.    I  shall  certainly  not  leave  the  matter  t.U  I  a^ctrtJim  t» 


v,«  i«wyttW  tli«.S<wnR  earttts  require  less  irnc  tnan  piHpm 

apSd  jtWw,,  whJcH  iiUsel  A  decompose  vegmbl^  tha'  or 
S&  'SsS&to  Miy  othlr  fefcth;  T^'hile  m  Cham  i  T^S^^i,'  '^ 


for  it  water  Qa^  entet  it,  ana  i^e 
^prether,  it  spoils  the  whole  experiment  ^B^jml  Wu^, 
bereft  in  its  common  state  of  presSuWj^giWOS^  or  j 
jjkot  be  subject  to  any  rill  of  water.  ;I  vWR^ 
trenches  in  one  soil;  but  Uuy  have  all  ^' 
except  in  day,  where  putrid  water  got  to  the  Ite 
and  decomposed  them  in  five  months;  1  have  now 
MwSfiUi^^  remain  till  the  vegetables  become  contt 
'M,  I  ,  live  60  long.    1  have  also  made  them  iT 
l^i^l^e  to  gain  some  knowledge  from  the  CJ^gi^^^^Uvi 
tsuRs  in  thi  4pui-se  of  the  next  two  or  three  years.      '  -Jt^yL 
It  W^been  olye^ted  tp  me  that  the  small  quantity  of ^gj- 

cause  of  their  not  fermentmg ;  W 
^SrfwmuchilaiS^       gardeners,  or  farmers,  ever  ^nt 

\  held  a  very  large  quantity  ot 
.1        _^4.:^i.  i  appe;U,  fhat 

ent- 


to 


.nare 


eitnej 
ation 

large  hole  dug  m  Ae  .^W«i,  S94  BW^^ 
l^at  was  heaUng  in  ^  ,a  eJ^Bf^ftJj! 
jfD^l  to  take  hre;       ^W,.  ^^^ro^gj^ly  "rgftg^^i^f-a^^^^ 
^eluded ;  it  totally  siTO<endfed  Vxe  feimentafl^n.  ^ai» 
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nor  can  It  be  said  thut  life  extinct,  till  all  th'i«^^^^ 
^9ji3equent  f^ni^e^tatioii  lidii  ceased.  1  atil  ftfttJ^  '6^  t/pJiJftStf 
^hsit.  covenrigr  of  a  hay  rick  with  a  good  thick  tarpanfirr  would 
|l)e  mudi  uiSfe  tikeiy  to  stop  its  tiring  than  putting  it  '^^.^^jk^^ 
^hu3  exposing  it  to  fresh  air  apd  increased  moisture.^  flll'iflllHWi* 
"  T  shall  aovv  endeavour  to  inquire,  in  what  vegetable  life  Itself 
'consists,  ahd  what  are  the  cliangt  s  which  plants  undergo  fl/i^er  the 

^dwwil^mty. 

ti  aiximife  de^th  has  many  percussors.  Tt  is  the  total  stop- 
mge  olTtji^  cVrQul^^tion  of  blood,  thq  cessatign  of  the  animal  and^ 
YitEU  jtubctipn^  ^onseouent  thereon,  suA  a? Sensation  and  respi- 
'  ^'  ~  ;  dve  smallest  fibres  grbiy  ririil*,  the  ipninutestTessete  grow 
fiWii  M  a^e  00  loiig»'p*W<|te8  tcy  the  «mdsf  thfe 
'M^^y^W^^im  l^ard  and  narroi^,  and'ev^r^^  pBtt  h^tditm 
^^mW^€^^OE^,  and  tkwnd  up  ;  and  these  sympttM^i^iMe 
;:^IS75A^^y^^^  to  old  ag:e.  The  mo^t  subBe^flAiifif^Jnf^i^ftody 


and  wWe  death  begins.  mm  Wm  ^ ^^W^agi^ 
loss  of  the  auaual  temperature,  and  the  rigidity  bf^riWJpW^ 
iKiy,  even  the  falling  jaw,  and  the  fixed  eye,  ar^  n(5t'hTwrf^Sf[re 
si^is  of  death.  The  piiUe  of  the  heart  may  haVe  apparetitly 
9^ed  ;  the  glass  appHed  to  the  mouth  may  be  sulhed  by  the 
japqur  of  the  body,  and  thus  deceive  ;  or  the  person  rt^^'Be 
Tivmg,  and  recover,  though  the  glass  has  shown  lib  signs ^6f 
^  'eaSiing.  The  whole  process  is  slow,  and  almost  impeix  eptibl^; 
Jtit  is  still  not  so  much  so  as  the  extinction  of  life  m  a  ve^ta- 
I  jCqr  plants,  like  animals,  unless  destroyed  by  casualties^^r 
^  m^^^  to  die  of  old  age.  There  may  be  pecuhar 
ffr  -  .  life  an<f  death  in  animals,  but  tHe 

^  f^^^^^J^Stv.    vegetabl^fe  iihay  be  said  to  be  more 
;  inaeoC  to  exhibSSTa  alat^  of  toirpidity  almost  betw^wi  life 


•etable  will  ^u^efkl  its 
thr6bgH>^pttfj^^ 


jieni : ,  ti^^  f  pif^s^io^'  that 

jirocess  of /em^eiitation.  andyet^tSlTlft  T^mcOgfmi^ 
fhrow  up  sucters,   Th6  ind^  miSSfBAj^       6r  iW 
of  a  tree,  is,  that  tKe  IWigy#tllST)lifa#T»i^ 

thg,]^i^d^er  the  wood  grows  :  thus  a  tree  that  has  aU  its  limbs  cut 
*  W,'  and  is' stripped  of  it$  bark,  and  is  theft  sfx  ty^ont^s; dying,  ^11 
^this  time  the  wood  is  hardenimg.  But  tins  uiatteKnis  still  more 
if  Whlfi f  pri.CyMf Wffe^  brasicas,  aud  uiany  herbjlpoeons  jplauts. 
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wtiere  the  woof  at  the  iBecohd  cutting  of  the  leaves  and  stem  is 
quite  green  and  soft  j  but  after  it  has  stood  a  misera"ble  log,  ex- 
posed to  wind  and  water,  and  all  sorts  of  weather,  the  wood 
increases  in  strength  and  hardness  till  it  becomes  as  hard  as 'the 
•wood  of  a  minor  tree,  such  as  the  acacia,  the  oleander,  It 
may,  therefore,  be  truly  said  that,  like  the  human  body,  the  rhinnte 
vessels  grow  into  solid  fibres,  and  the  vessels  are  no  longer  ber- 
vious  to  the  juices,  which  becoming  sweet  and  thickening,  the  now 
of  the  sap  is  much  impeded  ;  and  hence  absorption  and  secretion 
decrease  with  old  age.  The  glands  which,  in  the  first  instance, 
afforded  their  assistance  to  the  decayed  parts,  are  no  longer  able 
to  act  with  vigour  sufficient  to  remove  the  vitiated  matter ;  hence 
the  rot  settles  and  increases,  the  hne  of  life  shifls  from  place  to 
place  to  ayoid  it,  and  grows  injured  and  weakened  ;  and  what  is 
of  most  consequence  to  the  plant  is,  that  the  Vital  and  musculaf 
strength  lessens,  and  the  vegetable  is  no  more  capable  of  that 
mechanical  power  of  action  on  which  its  health  principally 
depends.  It  is  impossible  for  any  person  who  has  not  examined 
the  interior  of  plants,  to  conceive  what  constant  motion  they 
possess  ;  we  must,  therefore,  look  on  them  as  an  apparatus 
adapted  for  the  performing  of  a  variety  of  chemical  processes,* 
to  which  they  are  excited  by  their  irritability,  which,  therefore, 
must  keep  them  in  constant  action,  till  the  sort  of  torpor  which 
precedes  death  Icssei^s  that  exertion.  Placing  them  in  the  earth 
greatly  contributes  to  bring  on  Uiis  state  by  suspending  the 
proper  process  :  with  each  fermentation  they  lose  a  certain  por- 
tion of  latent  caloric,  which,  when  the  last  passes  away  at  the 
commencement  of  putrefaction,  life  itself  goes  with  it.  What 
then  is  the  life  which  disappears  thus  slowly,  which  becomes 
extinct  like  a  passing  sigh  ?  does  it  pass  off  with  the  caloric,  or 
is  it  caloric  itself,  thus  confined  ana  made  latent  in  the  'v\'o6dy 
part  of  the  vegetable  ?  I  am  not  competent  to  answer  this  ques- 
tion ;  still  it  is  not  possible  to  pass  it  over,  in  treating  6f^  the 
nature  of  vegetables  ;  the  exposure  to  air  makes  the  life  evaprfi 
rate  sooner,  because  it  hastens  its  fermentation ;  when  nay 
exposed  to  the  dew  throws  off  such  a  quantity  of  caloric,  it  is 
then  disengaging  all  that  it  possesses,  and  which  has  been  coii- 
-cealed  in  the  various  parts  of  the  plant,  and  death  ensiles :  if  thii 
passes  in  the  air,  it  is  done  so  quickly  as  to  fire  the  vegetable  j 
out  if  uader  ground,  it  merely  evaporates  as  the  air  or  moisfare 
reaches  it,  and,  therefore,  requires  an  immense  tinae  :  still  death 
is  the  consequence  of  both.  Darwin,  I  believe,  is  incori-ect 
v.'hen  he  says  that  barley  acquires  not  half  its  sweetness  till  after 
life  is  extinct,  ahti  that  this  is  tlie  process  that  kills  it ;  btif  I 
have  repeatedly  made  barley  grow  after  ferraentatidn  has  taf^h 
place.  Every  thing  which  injures  the  Hfe  of  the  plant  brings  on 
the  saccharine  ferii^entatijon  :  thus  pears  arid  apples  are  gathered 
to  sweeten  thefrir*  /  ,  ;  r  ^  » 
*  JVTany  processes  will  bring  on  'tins  first  step  towards  piitrefac- 
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tion,  wjpenthe  plant  is  full  of  life,  though  certamly  s^cKening ;  i 
ag^his     the  cause  of  the  swarm  of  insects  that  infect  a  sick 
tie^-rj^  W^iknow_  that  caloric  and  water  contribute  to  increase  s 
the  nutriiuent  .of,  mankind,  by  rendering  many  vegetable  mater 
rials  innocuous,  others  digestible  in  the  animal  stomach,  and.  it 
appears  particularly  efficacious  in  promoting  the  sacdianne 
fennentatioa.    Darwin  supposes  that  it  could  contribute  to  ren-  ' 
der.manures  capable  of  being  absorbed  by  vegetable  roots  in  a 
state  of  less  decomposition  than  by  the  slow  process  of  putrefac- 
tion.   But  how  the  process  could  be  shortened  I  cannot  con- 
ceive, since  the  earth  suspends  every  effect.    It  is  certain  that 
the- saccharine  process,  begun  in  vegetables,  will  render  them 
more  fattening  to  cattle  than  when  given  in  their  perfect  state, 
especially  potatoes ;  but  then  great  care  must  be  taken  that  it 
does  not  go  too  far,  or  they  putrefy.    And  it  is  not  only  that  the 
sweetness  renders  the  plants  more  agreeable  to  the  cattle,  who, 
therefore,  eat  more  of  them,  but  it  corrects  the  acid  effect3  of 
the  rind;  and  converts  it  into  mucilage.    The  only  deaths  whiph 
will  cut  short  the  process  in  plants,  that,  I  am  acquainted  withj^ 
are  those  by  lightning  and  frost.    In  these  cases  there  is  no 
fermentation.  .  The  vegetable  is  kiUed  in  ^  moment,  and  putre- 
faction :^md  decomposition  immediately  siicceed ;  and  the  curious 
appearance  of  plants  thus  destroyed,  clearly  exemplifies  the 
dreadful  destruction  that  has  ensued.    I  can  perceive  no  diflfer- 
ence  in  the  two  ;  I  have  often  seen  potatoes  and  French,  beans, 
when  killed  by  frost,  appear  in  the  mterior  as  if  stirred  with  a        '  ^ 
spoon ;  the  whole  is  destroyed,  the  vessels  all  broken,  and  the  t 
muscles  torn  to  pieces  :  putrefaction  directly  succeeds,  and  the 
whole  is  decomposed;  and  the  matter  is  then  dra\yn  by  its 
various  affinities  to  those  juices  whiph  are  of  immediate  use  to 
the  plants  wliich  surromid  the  decomposed  matter;  the  w;a|,er 
with  which  it  is  mixed  gives  succour  to  all,,  and  the  food  is  a^si-  , 
milated  with  the  vegetables  around.    To  understand  what  is  th^ 
next  process  (when  not  directly  absorbed  by  vegetable  roots)^^  it 
would  be  necessary  that  the  plants  be  confined,  and  not  mixed  ^ 
with  the  earth  :  this  would  at  least  show  what  are  the  steps 
which  bringthemback  to  mould,  to  which  a  part  must  certainly 
return.    But  I  have  particulai'ly  noticed  that  the  vegetables  are 
so  far  froin  endeavouring  to  possess  themselves  of  the  putrefied 
matter,  though  in  great  part  decomposed,  that  the  roots  >yill 
ofteix,turn  from  it^  till  all  smell  has  passed  away.'   Ipdeed' aU  • 
plants  are  so  susceptible  of  catching  putrefaction,  ttiat  nature" 
ha^'/undoubtedly  guarded  against  tl^is  tendency  :^  the  pla^t, 
therefore^  must  be  completely  disorganized  before  its  parte\c^ 
mi^with  water,  and  be  aosorbed  by  other  roots.  HoW  tliorou^hly 
the^  doth  this  prove  that .  no  vegetable  can  be^  ftf  /tiBe  to  ojiig^^^ 
till  It  is  completely  decomposed;  and  bow  plainly  dpes^il^^^^^^Q^^ 
the  folly  of  burying  young  crops,  whose  crude  ^n^  w^^^  f  - 

are  still  more  unfit  than  those  of  older  plants  to  ad'^^j^^j 

whpse  crudbw'io^^ 


^202        **^M,  Beudajit  )k  the  Conrie^ion  between  [Xr'Rl^} 

vt^stiJicjtate,  it  is  the  excess  of  bad  ttiajiikgieS(^a^  pt?C^ 
the  g^roiuid  again  ;  aad  as  to  trees  and  moiky  WroougK' 
luak.  inunurB  for  the  next  generation,  it  is  too  ^bw^Jg 
\^A£^  expect  tp  derive  any  advantas;^e  from  it.  ^^^^ 
"^Thl  question  of  what  is  the  life  of  a  ^lant,  Js  more  ^i^W^^g 
'answer.    Hunter  suggested  that  the  life  of  an  animal  inij^nnSi 

a  subtile  and  mobHe  vapour  of  tiie  electric  kind ; "  and 
not  this  be  of  the  nature  of  caloric  ?  I  have  merely  sh(I)>^  now^ 
th^  vegetable  dies  \  further  I  am  not  competetit  to  jiirT$:o,  e«:]^e- 
cially  in  so  difficult  \i  question.    But  there  appears  a  irreat  deal 
o£ analogy  between  the  death  of  the  more  perfect  atiimal^,  an3^ 

f getables,  ^4  still  more  bet#ieen  iiasects  ai\d  vei^etAbfes  anrf' 
etill  hop^;.  tW  further  observatibn^       experranyn^  th^d 
p.d>  qj[<^plaiit|^fp^     troughs  vnll  enable  Ine  to  pehetrdle'f&rtftW; 
'     '  t.    1  feel  It  imp<3(ssible  not  to  iiiediiate  '6ii^ftw 


Tin  4itdiiib«fm 


tjU  io  iinoii'toc 

Abstract  of  an  tru^ri^  into  the  reliitive  Importance  oftfi^, 

fiuii  c»u  /:uif  J ...  (Fibm  tlife  Aiinatesiies  ttkes.)  '  c  i:o:^/»Dmrrt 

&<<CaftiiliflUIAMB.  disptttes  hare  suj^^utod,.  jimwarHs  of  ikirty 
y^.^^^b^imher^logisto  and  chemists,  cbncerni^  ffie  ]^ 


Ib^cyy^tiEdlogiapIuw  and  otbei^s.  ajgw^^Kayj^'u^ 

in  weir. sy«t^jQ8.ff.  But jui  ttms.cp^SKi^ 


9]^0teip  the  ai^tallme  fonp  |B7^th,.;l]i6  c&^wcal  cOimpb^^ 
fyeywaiffcifatte  ^HEculty  h^i  arisen  from  the  attempt  to  de  *^ 


witichj^f  ithe  two  characters  ought  to  be  regarded  a§  the  pkf>l 
^jSentiaJift.Jihe  determination  of  a  naineral  species. 

It  is  with  a  view  to  solve  th^  diffitttdfy  j^^^'it^'  ^ 
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l^l^^^^^Cri/stallirie  Form  an4  Chemical  Compos^ion.' 
%\lt  afpear8  that  the  first  regi^ar  classification  of  minerals  6tf* 
the  priiiciple  of  chemical  analysis,  was  published  by  Bergman,  in 
tt8'2,  in  Ki^  'f  Manuel  du  Mineralogiste,"  in  which  the  supencP  ^ 
.of  this  mode  of  dajisification  over  that  which  had  beeit^ 
previously  used,  was  very  conspicuous  ;  and  it  is  true  that  thi8(' 
principle  has  been  since  geaeraUy  ^dpjE>ted^^^  f  e^ax^^ 
species  into  vaneties. 

:$ince  Bejrgman's  treatise,  many  other  systems  have  appeared,  ■ 
founded  mqre  or  less  upon  his  principles,  and  modified  according 
to  the  existing  state  of  chemical  science.  .         .  ! 

Jtt  all  these  there  were  found  many  species  of  funerals  inca-* 
palile  of  being  otJierwise  than  vaguely  defined  by  chemical> 
distinctions,  and  the  number  is  continually  increasing.  Berze- 
Ui^s,  however,  has  very  recently  proposed  a  new  and  more 
methodical  classification,  in  which  he  considers  the  oxides  of 
aluminum,  of  sihcium,  &c.  as  performing  the  office  of  acids  m; 
the  composition  of  mineral  substances.    His  treatise  is  unquefr* 
tionably  the  most  ingenious  and  perfect  of  all  that  have  been' 
founded  on  chemical  analysis,  and  it  will  doubtless  be  improved 
by  a  more  perfect  state  of  chemical  science.   ^^^^ ' »    '  ^''^^ 
In  general,  in  the  proposed  classification  founded  on  cheinical 
characters,  minerals  of  the  same  species  are  defined  io  consist  of 
each  substances  as  are  similarlji/  composed.    It  cannot  be  denied, 
however,  that,  owing  to  the  irregularity  in  the  proportions  of  the 
constituent  parts  of  minerals,  this  definition  becomes  uncertain 
in  its  appUcation,  and  the  chemical  determination  of  ^  a  ^^j^ecies 
will  frequently  be  arbitrary. 

About  the  time  that  Bergman  was  employed  in  constructing 
his  method  of  classification,  Rome  DeUsle,in  comparing  together 
variously  formed  crystals  of  the  same  substance,  discovered  that 
•they  might  all  be  referred  to,  some  simple  fundamental  form,  of 
yfhxch  they  might  be  considered  modifications  resulting  from  the 
truncation  of  its  edges  or  angles;  but  he  did  not  pursue  thisi 
idea  further,  so  as  to  apply  it  to  the  determination  of  a  species. 
C-'M.  Haiiy  at  length  appeared,  and  not  only  multiplied  tlie 
observations  on  crystals,  but  was  the  first  who  applied  to  crystal:^ 
Iqgraphy  the  consideration  of  physical  character,  combined  with ' 
^6  calculations  of  the  geometrician.  By  ,a  method  equally  inge- 
nious and  exact,  he  was  enabled  to  demonstrate  tliat  all  th^ 
crystalUne  forms  were  related  to  one  single  system  of  geomeliy; 
ti^at  this  system  varied  in  relation  to  different  substances,  but 
^  uniform  in  its  application  to  all  the  varieties  of  the  «ame 
apecies;  ahd  t^e  thence  concluded  that  CrystaUization  was  the 
diiaract^er  onv,which  the  greatest  rehance  might  be  placed  in  th^e 
determmation       mineral  species. ^^'v  6r  7,3n     dii./ m  tT 

From  this  has  resulted  a  new  classification,  in  which  a  mineral 
species  is  defined  to  be  a  collection  of  substances,  of  which  the 
integrant  molecuUs  are  similar,  and  composed  of  similar  elenteiUf, 
and  tn  similar  proportiom,,^^^^^  ,^^^^^^^^^^^^^^  s 


Digitized  by  Google 


m        '""V/^miiliM  m  the  CmfUxtdn  MiiiM>  '  [ArMt^ 

'  .it  appears,  from  this  definition,  that  the  results  of  chemicfd' 
analyses,  and  those  derived  from  crystallography,  are  both  jointly 
regarded.  But  in  ib  application,  it  will  be  seen  tKat  the  author 
assigns  tlie  greatest  degree  of  importance  to  crystallbgraphy  ;  tiijit 
from  any  particifl^r  predilection  for  a  sbience  wnich  he,  as  it  were^ 
created^  oUt  in  Con^qu6tice  of  a  strict  examination  oi^'l^iilF 
appcies,  and  into  the  degrees  of  exactitude  aktd  consta^@y^' 
olieiTable  in  tbei^dtB  bothof  chemical  aniJyilid  and  of  crffihA>- 
Bzatlbn.  This  jptdisneneie  giren  to  crystallograi^i^  chara^eitf 
hi^  led  M.  Haiiv  to  septErate  bodies  which  chemi^tiy  ilM'if^^ 
together,  and,  to  mut^  othets  which  chemistry  had  —  -^^^^ 
,  The  saiufe.dinieiit^i'^dlSrequently  in  nearly  dimitet'f 
being  foun4  connected'  with  incomptlftfe  dyWdii 
oh  tne  othjerhflA^]  demits  dimmSar  iH  iKanbeir  ^aM 
bemg  didcoventt  in  ifolfimki^ 

th^  fiic^'hftir^  ixm  shown  by  M.^WtiSlt,  iiV^his  VtiAedi 
Comjjaratif ;  and  he  hence  concludes,  that,  to  dfeteltnine  the  tre^ 
constituent  elements  of  compound  bodies,  it  is  required  to  ^sejpa-^ 
rate  the  accidental  mixtures  from  the  result  of  the  analydi^ 
But  as  he  does  not  discover,  in  the  present  state  of  the  'sci^nc* 
of  chemistry,  a  method  of  distinguishing  the  essential  elements 
from  the  accidental  mixtures,  he  conceives  that  the  crystaHdgnti 
phi cal  character  maj  be  the  most  constantly  arifd  certainly  Iwad 
upon  for  the  clarification  of  such  bodies  as  diemistry  wl9Qid 
leave  uridecided.    '     '     •  •       '         •    > '.•{«!        -  > 

These  conclusions,  which  have  received  the  conciirrent  s«tit^ 
tion  of  many  men  of  science,  ha?*  nerartheless  not  been  adopted 
generally ;  and  paMicidlur  analyses  are  freqtHsntly  addnced  to 
establish  neinr  species;*  hi  bpposition  to  th^  cry^ildki^phicii 
^characteh       • "  *    '  if 

I '  Chemises  igree  generally,  with  M.  Haiiy,  that'a<5didi^; 
'ihixtures  enter  into  the  compositiott  of  nanerab,  aift(j^1liM?ilMi« 
milst  be  sefnrated  before  tie  twie*  coiripoileiHf  ytit»ggi!i^tfe 
knom;  butyihey  observe,  fhat  k  wiattf  casesit  HmM  (b^iMi-. 
'saiy  to  sepatiite  one  haX^  Or  two  flurds,  of  tbto  <Mn^oahd,  iii*  tff^, 
to  proMce  ani  act^didttiice  between  the  cteeiflidM  m6rK*yMti 
^graphipal  characters,  and  they  hare  consideredr^his  ptopoiUdi 
ioo  gi>^t  to  b&  the  result  of*  accident.   ^It  is  to  elncid««i 
Idns  circumSttm^e  that  the  following  experiments  w^e  imdel^ 

'  '  It  is  now  generally  knownr  that  the  same  compound  constant^ 
gives  the  same  crystals ;  but  the  inverse  of  this  proposition, 
which  would  infer  similarity  of  composition  from  smiilarity  of 
form,  is  true  only  in  theory,  or  when  the  compound  is  perfectly 
pure.  In  naturaJ  compounds,  as  well  as  in  those  produced  in  thic. 
laboratory,  it  is  frequently  contradicted  by  our  experience.  * 

Mineralogists  explain  these  difFerendes  of  composition  by  siijJ- 
posing  the  addition  of  accidental,  mixtures  to  the  constttuent. 
elements  of  bodies,  although,  ^romottrignoranc^of'tliMl^piiii^ 
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;^r^li^flt6V  r0pnr*Aer4»ntiary,  do  act.  admit  th^se/ikQcideAtal 

eompounds.tmisa large  ascale.  -    >  o  f  V'^    *  ,     /'*^*         r  ; 

olt  appeared  to  the  author  that  th&  problem  mi Q;kt  leceive  som^ 
illustration  from  a  series  of  experiments  .oij  such  substances  as 
ijoight  be  compounded  and  decomposed  at  pleasure  ;  as  thes« 
would^ -enable  him  to  determine  the  proportion  of  accidental 
mixture  capable  of  entering  into*       ruMpnntfinn  frf  i^odij 

.^^A.  iMi^ure^,  of  Sulpbat^  of  Copj^r  .ofid  Sulphate  of  Iron. . 

iifi:U  hail  l^wiMoBg'ldiown  that  li  makmmi  6f  etraal. parts,  of  sul* 
filite^ofi^roii  and  aq^ikate  of  coppei  iWMiM^j^fctdiA 
crystals  siiMlar  ta  UioW|iuwiiJm.nri|^te  ofm 
of 'their  faces  bein^  to  ^aqh«  MMiMBi  VJ}  Mm/ 10;;:  but  thif 
mHur]cahle  Isu^  did  opt  deteiiDiiie  all  the  proportioiMii.of  these 
t9m^JMM  capaUe  ^df  pifddtieuig  this  ibohiboidal  dystal.  Tho 

•V0#HniMl  «tt^iieif|)f  fln^-akid  it  eoppefin  vwioiwprppop- 
tiioltaSy  and  procboed^tytlaki  frdtti  llie  0obllim.J  Equal  parts  gave^ 
HMMNe^tiie  rfabnilMidal'  form ;  but  by  increamg  the  proportjion 
fif  solptaate  <yf  copper,  he  at  length  obtained  crystals  singular  in 
ibrm  to  those  of  the  sulphate  of  copper ;  and  by  varying  tlie 
experiments  he  ascertained  the  proportions  that  would  give  either 

'  He  at  first  concluded  that  the  crystals  which  were  produced 
4!0Qtained  the  same  proportions  of  the  two  salts  as  the  mixture ; 
but  by  analyzing  the  crystals  ♦  he  found  the  proportions  vary 
according  to  the  degree  of  concentration  of  the  solution.  The 
sulphate  of  iron,  being  the  most  soluble  salt  of  th^two^  remaiiied 
in  the.  greatest  proportion  in  the  solution, 
-s^  Arequenitly  ai^reiitBiiwig'ciyalals  of  4he  formo^  sulphate  of. 
Liron  ff^tVui|itte*tff|FfB«]Mop^  two  salts,  part  of  the 

'  orystalt  ^€r%  tMusgolved ,  and  again  <|iyptallitMid  and  by  repeat- 
ing  thisr-ptMeMyit  was  fomid  mt^  fKfmtim  ^  cro^hate  of 
'M^'  inr  me  crysUdA-  ba^ai^S'  leaa  and  less,  and-  at  last  was  so 
'ilaitMiiik^'lh^Hs^  of  sulphate  of 

-€opper^  ThiMr  erfsM»'  iKUdk*^!!^^  80  paits  of  sulphate  of 
'MB  and  80  6f  snqphafe  olWpper,  retained  the  foim  of  sulphate 
'esupnn'  thcapi  being  sveiiffMriyely  redttsiolved,  and  again  ciystal- 
)ig(^;yime  found  to  setfan-fhesaf^fcMrmi  .although  the  sulphate 
w-*iipniwi#  neduced  fiwt  t04»15,^j^eii  to>aboiit'li^  and  lamy  to 
<My  '9  per  cent.,  which  appears  to  be  the  Umit  of  proportums 
.s^^ording  th^  ^pi^boidal  crystal  i^Jor  on  again  redi^ssolving  and 

*  ^  •  11m  OTMi  mire  analyicd  bjrdinolviog  in  pivnt  W9ter,  sod  precipitatin); 
itm  %tm4y  fSreaSMMla  t  asS  fie  pfMrtkia  of  lal|ilHit«.of  iroo  wm  cMSf nitd 
MdrdlB^to  fbefiijgief^iiNwwi;  vIM  gim  SS'pkctt  9f  raljitori^aoid  to  100 
fiarit  9f  ttiide.  *  ; 
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containing  only  7  per  cc^t.  of  aiuphate  of  ilii9u>fr;:  ?>ftt'lo  ir.rf  * 

^niese  cr^iUis  are  tgaiaf«Ht»  «nd  tyf  &  ^i^ewK  j'W^tilMM^ 
as  contain  only  9  to  12  per  cent,  of  6ulphaU«fifC^;|ir^#if|gfpltf 
tovapidaiteiaUoaones^iiOBiuDetolh^^  r  i  cj/  ^riiymf  ^nO 

On  repealing  the  experimenti  aboye  described,  wkhth^  Mir, 
phabe  m  ainc  of  coaunerccy  oontabun^  about  six  jpef  aent.  of 
ga^ihate  of  iron^f  it  was  found  that  tbe  oryat^l  of^  sulphate 
iioa  was  jproduced^  with  the  proportion  of  15  per  cent*  of  tibftt< 
salt :  and'wlien  only  16  |ier  ceot^  was  preseist,  the  ahqi^juMI^' 
lisaticnaimniM*  On»cceisivriy  i^dtsaobiiiff  [tt^^^ 
ulrtrtiirii  -wiapm^irjrslriiizmg,  ik^tfrn^^ff^M^sii^^ 
jnm- the  Mw  crystab  ^iQtinMN^^ 


ifixturji  (ff  tht  SvUphaUs  of  Zinc,  C^gpefj  q/^  ^^^^^f^M^ 

Qppeared  OmI  the  ^C^^MIP^  ^i^mm  ^AmSS 

^aent^^ui  urn  s^pkaAe  of  lioi^iJ^fm  oiiik  ftu^mte/^^ 
wkmnAtm^m  |Ka  riMMnhflidal  'Crvstali  •oil  oaaliaiuiMr  'the«aarifis  iiP 

ndtfmmmpimmmkm^  mmrt^m  the  proooition  ^i^piwtosiy^ 

fndMU'dM'tMie  oqpaM,  nilHMi  Itie  sulpha  of  whopper  ^ 
Md^wMliilk  hi4li^iMli|tA9n^  it'Was  fbwa       Ims  Asm 
per  ceat.  <^  sidpkajle  fOfimi/«f«s^^«  aad  the  #r]FBta&iaar 

tion  took  place  more  readily  ihan  when  Uie  sulphate  of  iron  y/m 
0nixed  witn  either  of  tiie  other  salts  singly.    It  is  rem.ukablu 
iiiat  lite  addition  of  a  smaU  proportion  oi  sulphate  of  copp^ 
added  to  the  sulphates  of  zinc  and  iioii  bhouid  uccabioa  tiiis 
^haiUge  in.the  proportion  ofaulphate  of  iron  necessary  to  produce 
its  pecdiar  crystal;  and  the  eiXperinients  were  varied  aiwi 
repeated,  that  the  correctness  of  the  results  might  be  d^pt^aded 
upon  :  to  80  parts  of  the  crystals  of  t^e  sulphate  of  zinc  of  coiq« 
mecoe,  oontaini^g  six  per  oent.  of  sulphate  of  iron,  were  ad^t^i 
SO  pai^  of  .sulphate  of  copper ;  and  from  the  soUtion  tJ|^:#^r 
•keinal  ei^tal  was  obtained.  U  ws^ri^o  obtained  fr^m  i\ 
•f^^^pfMlphate  of  zinfl^  ,i)giitaimnff  .^y  frpm  tf^Qs^t^  lou]^  ^ 
•#flllv.(lfsu|nhia|(9.(»f.m«^  ud  ^  of  sulphate  o^^^g/gffsi  ^r'fllilMl 
jtftiessifig  the  ft^rthm^^mMf^^M^h      ^Jltm  Srnll/i^^m 

TiifiiMtaffwiwinifaiiii "  hai  ifch'  tftn  Mmtftln 

IMipl  lher]i»inb(fidal«f]«ta]»,  to  <;wm(^  MNton 

point  or  cryfialliaatinn.    Ifleft  to  «Va|k»im(e  «Iow1  v ,  some  crystals  bribe  ««tpluire 


of  copper  ifcre  found  noriy  parc^  sad  odicwcomjiioiin  an  tndctcnniMff  ntiirtf 

ol  both  lalyC'  «»  t-*    ••  u»  .   j.'d:>*v.       :  ;*  > 


lolition       ii|mS«  aid  Cte  IfWi  pvteii^UMiA  lar  •< 
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jWWttr  Cijiiiillii  tkmrntd  ^mmmi  ^fyti^Mum.    '  t»: 

wfere  obtained  ;  Wd  "^eh  the  propoitioQs  were  e(|uii],  ihe  iorm 
was  that  of  tht?  stdph^te  ot'cop|H  i^"^  buton^ddinu  a  %^pry  minute 
qit^ntity  of  sulphate  of  iroti^  ike  rhomboidal  ci^btai  wai>  mnue- 
diaJlely  produced.  '       '  •       :  . 

On  mitring  various  other  salts,  equally  rt  m  ii  knhU'  result* 
were  not  obtain<Hi  ;  and  it  was  generally  nectssary  to  add,  at 
le^<t,  one  half  of  any  given  ^adt,  in  order  to  obtutt-  its  poOaiMur 
ciy»tai.- 

4[n  itli&  cmr^  of  fh«5^  experiinents^  it  <wi«|inif<ti  tht  eOBiy. 
prniH^  '^^  dit  mme  mid,  with  difieiwt  Iawv  Buivd  Aoie 
f  ^il4t]^^flii  <3dtift|idtindte  of  the  smne  baur^ivkh  diffmnt  acid«4, 
Wbtliiftttfllalea  aa(i^ii*iiibi»hrtiftwil^iiliiwiMi>w^^ 

ItWirt ikidft  lro^<^lf<IIPl«ad  to  the  Mowtw  inqpdttiiii  d0l^ 

exercise  the  important  function  of  deteimiiih^ 
^htt'  6f  thie  compound.  The  same  law  may  be  re^»ded  as 
ttepyil^  I6^ttlineral  compounds  also,  and  will  explain  the  anoma- 
lies frequently  observed  to  exist  between  their  cnemical  analysis 
aO<i  brystallographical  character ;  incompatible  crystallizations 
having  be^n  found  composed  of  similar  elements,  and  identical 
tbnns  of  widely  difierintj  elements.  And  it  is  not  (  xtraordmary 
that  this  shouhl  be  the  ease,  considering  the  vanety  ot  substancilf 
cSfifftnected  together  in  the  same  ionnation. 
"i'^^iit  as  the  ('heniical  products  of  the  experinipnts  already 
d^H^d  were  mere  mixtures  of  the  several  salts  em])inyed,  and 
^ws^ttiiheral  whose  analysis  is  at /nBriauce  with  its  crystatkne 
kfHa  tttay  also  be  considered  as  a  idixed  oompound,  how  are 
It^^  lb  bt  alran^ed  in  our  cabinets  I*  4«t  m#M.^iiskkr4iii 
i^lBp^  crystak  already  deistnbed.  These  may  be|  lO|yUded 
gi|<ibi6ifed  iof  itilphtoc  acid,  and^  oxides  of  copper  <&nd  iavw 

c(^per,  OM^  lBtdiMi.  r^'he  cheiiilll%ii% 

M  i^^tf>4Hllii  employed  ^(llay  be  'm^m^t^t^^Ui^B^ 
imtm  jBfaliy uliu uii;«^itta'  ba  the  iMph<ii4ich^toid4^ihe  ^idiAM 
i|i^qft>^iWil  ^mt  -  prop6i»ii^'  ^^oMIMaty  ii^  MMMU^  jiyaiiHiy 
mimMp'^^hbu^ed,  the  eompo«ft4^«liu  pmdl&d-^tt^^ 

fegardedHdi^^imple  mixtures  only.  In^)Bl8«liB^'tMie<|^^ 

the  place  assigned  to  each  would  be  regulated  by  the  salt  found 
te^exeess ;  but  in  the  instance  ot  mixtures  of  equal  parts  of  two 
I^JdfOrp  salts,  the  (jhemist  would  be  reduced  to  jdic  jiecessity  dl 


la  tlie  term  mechanical  mixture,  that  species  ii  not  included  af  lie 
J^iHhWtim:iaiiilt><M<>jaay:^ne<yiiiliiet^<W  guartdr  c|iere 
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classing  ti^  (xn^inri.  ^qmp<^'ni^.44^ 
t|id  would  thus  render  hmida^sificatidn  much  epjifu&ed.  .  '  < 
•  ilfi  on  the  other  hand,  we  class  them  cry8taIlograj)lueatly,  tKej 
^ill  all  be  arranged  with  the  sulphates  of  iron  j  but  ht  iicc  would 
result  the  inconvenience  of  classing  with  one  subalaiice  ^  (  ryatal 
containing  an  accidental  mixture  of  as  faraa  97  percent,  of^oth,^ 
substances,  although  distinguished  from  pure  sulphate  of  Irop,  Igj 
adding  the  terms  mixed  with  such  or  such  other  substances.^ 

On  comparing  the  modes  of  reasoning  of  the  chemist  the 
crystallographer,  a  decided  advantage  appears  in  favour  of  the 
latter.    The  chemist  would  be  undecided  whether  coiisidtJf 
the  compound  as  a  mixture  or  as  a  tiiple  salt,  were  it  not  for 
the  conformity-observed  between  the  proporti^^aoid^eataiBed 
k|.  it  a£iid^that£ie<pgm   to  Mtamte  tbe  bases  aej;>«lrately>  which 
proportion  may  be  merely  oNyectural.  But.  the  ciystftilogini|te 
woM  decide  on  Hifbonff  a  sulpt^te- of  ironic  QQatatiiing  a  nvs* 
t8Ke:o£  other  elementi*  .^lowing  that  siiiiilar  eompoui^  e^npi^ 
ttKise  in  nmilar  form9>  and  dissimilar  compounds  in  dirtliltl){hr 
fiMM,  he.imld  beied  ti»  eondwde  fiwi  identity  of  Smif^iS^ 
iDBtanoe  isider  c<xQaidenilioo^  thaft.tl^e  i^phate»  ^li^i^^liraM 
.  ODC  wen  simply  mixed,  end  not  thtm^yfsoiM^  pithHilt  ; 
edMieAe  of  inn.  • 
*  ^But  both  these  methods  of  classification  possess  their  incon- 
veniences.   In  one  are  ranged,  under  the  sulphates  of  zijic  and 
copper,  salts  presenting  the  form  of  sulphate  of  iron  ;  and  isl  the 
other,  the  sulphate  of  iron  is  made  to  embrace;  salte^^a^hBOSl 
wholly  composed  of  sulphates  of  copper  and  iiinc.    It  app/sars^ 
however,  that  tiiese  anomalies  may  be,  m  some  deii:i  ee,  corrected, 
by  classing  with  the  sulphates  of  iron  all  the  cr)' stab  ^presenting 
the  form  of  that  salt;  and' if  the  proportions  of  that  .and.  the 
other  salts  be  equal,  giving  it  that  place  alone  ;  but  wh^e  the  ! 
sulphates  of  either  zinc  or  copper  predominate, .  th6n«pfaicilig  it  I 

also  under  the  class  of  the  predominatins  salt.    V  ' 

If  this  principle,  of  classification  be.  aomitted  in  the  iinstances  I 
eUnded  to,  thereappeen  no  reason  why  it  shGmId  notfbe  extendai 
to  mineral  eebatances  preefinrinjg  aiwler  itiflrrrniinriin  liiiaeiM 

dieir  form  and  composition.  •   

'But  there*is*ii  wide  d^R^rettce  between  our  mixed,  saltfs  and 
mokmi  miztoiee.  The  elements  which  the  .ohemist  Itbde  initiM 
•alti^  aie  known  to  owribine  ia  definite  propoctibiiay  ibofidii 
ooMMndi  vUeh  aie  well  mdmoitood  ftom  igneeled;  ■iMiiwi 
aiMlsYndMii,  aidlef  wUdillie.on^^  | 
minea  fRih  fnoiiien...  B«t.silaeMbodiee  de^rnot:p9ti%^  ' 
adrantage;  for  no  Wflttri  oonipoiiiid^  except  tfomife  fbWjha^^ 
salts,  ha£(^  been  produced  in  our  hboratones.  We  know  the 
composition  of  minerals  only  from  analysis,  which  frequently 
exhibits  difference  of  composition  in  the  same  species,  and  simi- 
larity of  composition  in  different  species.   We  do  not  know. 

» 

* 
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definite  proportions  in  which  most  of  the  elements  of  minerals 
cobatttfe.  Of  the  earths  particularly  we  are  i^orant,  and  yet 
nearly  half  (h'e*itiinerals  known  contain  proportions  of  these.  It 
ia^impfekible,  therefore,  in  the  greater  number  of  the  miiierals, 
^^cn  we  are  led  by  analysis  to  regard  as  mixtures',  to  determine 
natm-e  of  the  compounds  of  which  the  mixture  consists ;  and 
^e  itiust,  consequently,  renoimce,  as  respects  these,  the  double 
classification  above  proposed.  «... 

There  are,  notwithstanding,  some  mineral  species,  to  which 
the  foregoing  reasonings  may  be  applied.  Let  us  take  grey 
copper  ^  an  example  ;  in  the  analysis  of  which,  Klaproth  hai 
obtained  the  following  results  : 


Components 

PKOM  St.  WcifZEL. 

ZlLLA. 

Kapnick. 

Sulphur  •4ii-.y;v  

»•••#•»•••  •••• 

Silver  and  inanf;auese. . 

25-SO 
-«3-30  

91' 
13-25 

.t«        ♦    .!  J 

8^-50 
-  •  «l-50 
fr50 
29 

S; 
,  2-50 

37-75 
28- 
3-25 
22- 

3-75  . 

100                       100           1       100  *i 

r 


"  In  separating  successively  from  these  elements  the  proportions 
required  to  constitute  the  known  compounds,  copper  pyrites, 
tolphuret  of  antimony,  &c.  we  shall  distnbute  the  results  of  these 
imalyses  as  follows  :*   n-.    u     .  .^.^^ 

K-.ti./rW  proportions  h«re  assumed  are  dedared  from  the  .follow  log  analyiets  .  * 

•      Copper  FtfriteSf  by  Ouenivean.  '  Sulphuret  o/Si/oir,  by  Kli^r§th,  [ 

^Cbpper. '.Ui  S0'S5  SiWer.  85*00  • 

J  Iroa.^         . . :  32*65  Sulphur.  .  45K>0 

$ulpbpr   3600 

how  .  I  00 

ii;)hto^-/i.  i'    .  .  *•  %       100  . 


•■"ioo 


.i^Mpkutei  of  Copper  J  bif  the  Same. 

Copper.  l^*^ 

tM^^^f  .4,  20-5 

Tfiide  of  iron   I  '5 

^*ifiDM..i'..:..   3  5 

Vl.v\   Oi    ^au•>'  ■ 

.  100 


AntitHoniated  Snlphu^et  of  Silver^ 
•  \  Thenard. 

Silver  u^.   6800 

Aotimony   S3  50 

Sulphur  1600 

L(>«s  2-50 


.  fiulphurtt  ojfAnlmony^  bjf  Bergman. 
^  Antimopjr,,^^.j^,jj,^;»..^,  7400 
Bnlphar.    2600 


'•II 
»  i 


f 
% 


m 

1 


»  ♦  • 


..:;)  •      100  '.  lU' 


r 


1 


270:  > 


juau 


19 


5-W 
III.  13^50 
2S-«7S  <iint.  A-M 


100» 


'!(lE(icz  ii^|i|5«^T  sbbdS^* 


(ma 


J22L 


» « »  « 


Boi'is  the  cryat«Vtt  fcfia  of  tiie  mixttir^^  that  of  tJie  copper 
pyrit^  t)nly,  we  may  airaage  it  first  under  that  spe  Lies  ;  and  m 

the  specimen  deacriDt'd  in  the  first  coUimn  does  not  contani  a 
notable  excess  of  any  other  compound,  it  may  tjtaud  with  the 
copper  pyrites  only  ;  the  specimen  in  the  j>econd  colupi^  jijay, 
luscocding  to  the  rule  proposed,  be  arranged  also  under  the 
sulphuret  ul  anliiaony^  from  the  laree  proportion  of  that  ^^^^^^^g 
Qoat^ined  in  it  ;  and  the  third  specimen,  ^  ^^^^^^^^S^l 
may  be  pli^ced  also  with  the  copper  pyrites.    \"  * 

Tlie  author  Has  preferred  borrowing  an  ilhistrative  ex^ 
the  Bystem  of  rlassification  he  has  suggested,  from  the  i 
jgrey  copper,  bepause  that  substance  a4m|tt^d  jthe  qjp^^s 
cation  oi  his  reaaoniiig,:  but  as  the  tetrj^h^draj  fapii  nj^^ 
to  many  other  compowids,  it  is  imiK)wibi^  M  0  JNff» 

instance  under  consideraiRwDT;  and  althoiign  ftw^J^^^SfS^ 
of  Borne  DeU^le  that  it  was  so  dbrived/ tVe^'  aii^W  fil^^ 
^9  ^mtixis^  the  grey  coppar ^  m'ii^^iim  Hf  nrimm 
It  wowi  be  posaible  to  produce  odier  eiuiBMBles  •ef  Bdii«l«l 


^otfung]  aii^ weTeam  frona  analy*is'ife1y  ihe  efemmts  ofiom 
.pomid  bodies^  and  hot  the  different  species  that  cohstitii^  flie 
'^i^pound.  Hence,  although  the  results  oi  analysis  niav  1^ 
US  to  infer  a  mixture  in  the  body  we  examine,  chumisti^  in  us 

^^r^ci^  P^0f^  ^.isgjepm  IfiM^ 

.  The  mineralogist  will,  thcreibre,  proceed  with  greatei*  certainty 
by  adopting  the  single  dassidcatii(^f(^iaded^(^ 
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.JiMS  tha  propoftioixs  jare  ascertained  iti  JvtuidUJttJMDtiu 
^uii.i^fne ;  and  in;  are  dM  iU^er^HH i  wiH^  miwiilM  WHimm&t^ 

lAiillA^  to  raise,  against  die  adoj^tion  this 

Irl^^il  %  sayin^^TOf  rf -which  crystallography  attempts  to  , 
f  d6CMK  is^  tl|at  sulphate  of  iron  is  present  whenever  the  crystal  - 
oftttlphate  of  iron  is  produced,  and  that  felspar  ispreseutr^wiien^ 
^y.,qj^*f  ^^l^jQf  felspar  is  formed. 


Article  IV. 


n 


Xiqqoit  9£i?  i-  J  •    ,4  Plan  for  a  lire  iSA^ 

MikR  SIR,  «    '  AtffjU^Haift;l«lir; 

J^^nik^      plan,  trhidi  I  btdposed^tW^^MT^^ 

t  mi  it,  trfth  your  penAMi&;  for  tmtiiicyidh 

teom  the  iiiTei^6ii'6f  W  o<)^ttim^  idld^ 

'  olir  \nen  '6f  tear,  hy  havm^  otir  tp'eapons 
■l^iKiwi^^oiifs^^  and  armittg  our  foes  to  otir  ovm  destructibn. 
niaVe  fib  dblibt  put  that  a  fire  ship  gteer«»d  as  described  in  th^ 
fcDoWiiig^^^^fge,  might  be  sent  down  and  fall  oh  board  a  lar^ 
^^s^t  ky^A^-to  to  leeward  before  she  could  brace  about  the 


tdrhi 


feiA^fe  Efficient  way  to  avoid  it.  '     *  ' 


very  fihcerely, 

.  ,  ...  1,.  Mauk  BbavfoV.** 

jR  IS  proposed  that  a  vessel,  loaded  as  a  fire  ship  with  cotnbus- 
?fb1e  materials,  should  carty  at  its  mast's  head  a  large  flag 
'  ^  jr  the  manner  of  a  vane),  attached  to  d  iW^dle  passed  aBm 
ast,  thr6i|^i|L  one  or  m|fi^jji(Oii  rings,  ittcf  tiittifMin 
le  j^eck  :  hear  the  lower  j^s^  of  the  spiiidl^  ^"HK  itffiiii^^^ 
''"^^-^eht  of  a  larg[e  c6^  vvTO^'tfUuning  inJEd  andfli^^^^ 

It  %^m^     mC-mik  few 
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Col,  Beaufoy  on  a  Tian  for  a  'Fire  Skip.  [AplfflJ* 

its  felling  off  it  would  be  counteracted  by  the  operation  of  the. 
flag.;V\pon.  tlie  tiller,  and  restored  to  its  original  course.* 
r  By  this  contrivance  the  vessel  when  under  sail  may  be  steered, 
lifter  the  helm  has  been  put  in  a  proper  position,  either  before 
the  wind,  on  a  wind,  or  on  any  intermediate  point,  with  as  much 
accuracy  as  by  a  good  helmsman.    To  preserve  the  vessel  from 
being  sunk  by  the  shot  or  shells  fired  at  it,  the  hold  should  be 
fiUed  witE  empty  casks  tightly  bunoed  ;  and  for  the  prevention, 
in  the  event  ol  a  leak,  of  tlie  deck  being  blown  up  by  the  buoy- 
ancy of  the  casks,  place  strong  pieces  of  timber  on  the  upper 
part  of  the  deck,  from  the  stem  to  the  stern  post,  through  which, 
and  somp  of  the  beams,  have  eye  bolts  driven,  the  eye  pait 
under  the  deck,  and  as  many  iron  chains,  or  straps,  hooked  mto  ^ 
the  eyes,  and  the  otlier  ends  finnly  secured  to  the  kelfeon.  * 

The  mast  should  not  be  very  taunt,  which  would  render  it  more 
liable  to  be  struck  by  the  shot,  and  the  sail  should  be  square  if 
the  vessel  be  designed  to  go  before  the  wind.  The  utmost 
range  of  a  shell  is  4,400  yards ;  if,  therefore,  the  vessel  be  sub- 
mitted to  the  guidance  of  the  flag,  and  run  at  the  rate  of  eight 
miles  per  hour,  it  will  sail  that  distance  in  about  18  minutes.  The 

.  iusee  must  be  cut  accordingly.  A  flag  with  a  fly  ten  or  twelve 
feet  long  will  have  \  ery  sufficient  power  to  steer  a  vessel  of  a 
moderate  size.  The  experiment  of  steering  a  model  by  a 
^ag  has  been  tried,  and  tomid  to  answer  with  great  accuracy. 
] .  As  soon  as  the  tire  vessel  is  sent  down,  if  the  men  of  war  were 
to  fire  with  powder,  an  advantage  would  bp  obtained  in  the 

.  pmoke  driving  to  leeward,  and  enveloping  the  object  in  obscurity. 

4 .  Two  circular  segments  of  wood  may  be  used  instead  of  co^ 
wheels  ;  one  .fixed  to  the  flag  spindle,  the  other  to  the  extremity 
of  the  tiller,,  the  tiller  ropes  crossing  each  other,  and  the  endi 
fastened  to  the  outer  parts  of  the  circular  segments  ;  the  ropes 
being  tangents  to  tlie  circles,  the  power  on  the  helm  will  always 
be  the  same.  The  vessel  may  be  brought  to  an  anchor,  if  requi- 
site, amidst  the  enemy's  ships,  riding  under  batteries,  by  havmg 
the  anchor  suspended  fi'om  the  taaail  by  means  of  a  stopper 

.  fastened  to  the  cable,  and  immersed  equal  to  the  depth  of  water 
in  which  the  ships  are  riding ;  the  moment  the  anchor  touches 

.  the  ground  the  stopper  will  break,  and  the  requisite  quantity  ot 

<  cable  will  run  out,  and  the  vessel  be  brought  up  by  the  bitts. 
A  chain  shoiUd  be  added  to  prevent  the  inner  part  of  the  "cable 

^  from  being  bunied.  In  case  a  cuiTerit  sets  along  the  coast  undei 

X  which  the  enemy 'sjjQ^sek^p^ridiiig,  a  prppi^r  aJJowance  is  easily 

.  ;^ade  for  the  di'ift.^t'  '  \ 

'*      If  casks  were  filled  with  inflated  bladders,  it  would  prevdit 

^i^tijejr  j^efjQ^ng  useless  by  ^^jiQ^hole  :  shoj-Jd^  the  flotilla  to  \^ 

if  •  A  Dutch  doj^ger,  from  its  light  draft  of  «ater»  is well  adapted  for  (h«]^in^ 
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a4tacked  be  numerous  and  occupy  a  considerable  line,  several 
iSrc  ships  ought  to  be  employed,  divided  into  three  divisions ; 
one  division  being  sent  down  with  the  wind  on  the  quarter^  • 
another  before  the  wind,  and  a  third  on  a  wind  ;  the  last  will 
annoy, tliose .which  cut  and  run  to  leeward.  The  decks  should 
loaded  with  stones,  or  some  heavy  materials,  that  on  blowing 
up  more  mischief  may  be  done  to  the  foe.       j  ,; 

Tlie  most  advanta<jeous  time  to  send  the  fire  snip  among  ves- « 
aels  at  anchor  is  at  tne  commencement  of  the  flood,  that  in  case 
they  cut  and  run  on  shore,  they  may  continue  striking  during 
the  rise  of  the  tide;  and  the  most  disadvantageous  is  at  the 
period  of  half  ebb,  at  which  period  the  tide  falls  the  quickest, 
uud  is  consequently  tlie  most  proper  time  to  lay  a  vessel  on  shore 
ta  save  the  crew.       ,,^V.!.  * "  1 .     ^  .  ^A^  .Vhcn 


••c  ';    '  .  i  i  .  :  '  s    •    Article  V* 

^^ffOunt  of  a  Meteor f  apparently/  accompanied  by  Matter  falling 
'  rom  the  Atmosphere y  as  seen  at  Cambridge  by  Professor 
3.  p.  Clarke,  of  that  University,  and  other  Persons  who  were 
5ye  Witnesses  of  the  Phenomenon.     In  a  Letter  to  th« ; 
^^^|:dilors. .     /.  .... 

[,^0n  Friday,  Feb.  6,  bein^  in  company  with  two  other  persons  . 

-  wto  were  walking  with  me  in  the  environs  of  this  University,  I., 
had  th^  satisfaction  of  seeing  a  large  and  very  luminous  meteor 
i4  the  fiorthef  n  part  of  the  hemisplTi^re,  descending  vertically 
ftbra  tlie  i^enith  towards  the  horizon.    My  attention  was  called 

'  tO^TJtrds  it  by  an  exclamation  from  one  of  our  party  who  called  . 

*  put,  "  Loo/c  at  that  LiglU !  The  atmosphere  was  perfectly 
'  clear  and  serene,  excepting  a  haziness  near  the  horizon  towards 
^  the  north  ;  and  the  sun,  in  a  cloudless  sky,  w^as  shining  in  great 

splendour.    It  was  about  two  o'clock,  P.M.    The  first  impres- 
.  sion  upon  my  mind  in  beholding  it,  was,  that  a  lacerated  ballooto, 
pwing  to  some  accident,  was  coming  down  in  ruins ;  but  the  in- 
l^nse  light  ^ith  which  it  shone  opposed  to  the  full  rays  of  the 
"  kiiii^  ahnost  as  instantaneously  convinced  me  of  its  real  nature: 
*'Its  diescent  was  extremely  rapid,  and  beirtg  so  perfectly  vertical, 
and  the  shape  of  the  falling  body  seeming  to  inaicate  the 
precipitation  of  matter  in  combustion,  I  expected  to  see  it  strike 
^  ftie  eaith  5  but  when  it  arrived  within  about  fifteen  decrees  of 
the  horizon,  it  disappeared  ;  there  being  as  before  stated  a  hazi« 
ness  towards  the  north  extending      "^-ds  fiom  the  earth  about 

•  12  degrees.    Before  the  wic^i?of*  *  ^<|^th  reached  tliis 
fog-bank,  it  disappeared. 
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^^^^'ProbaWy^^iMv^h^f  iccoiifii  of  tKif  ^p^  vvill'reach 
you ;  *  in  the  mean  time  I  send  you  my  brief  statement  of  the 
fact ;  having  been  an  eye-witness  of  it.  This  is  the  third  great 
meteor  which  I  have  seen,  in  this  country ;  the  two  former  Hap- 
pened many  years  ago,  daring  the  night,  and  were  seen  all  over 
Europe ;  that  of  the  year  1783  was  one  of  them  ;  it  differec^in 
v.the  direction  of  its  course,  which  was  nearly  horizontal;  although 
incHned  at  a  small  angle  towards  the  earth.  The  form  of  the 
present  meteor  as  seen  from  Cambridge  was  some^dVat  like  tha 
of  a  Florence  flask ;  it  left  a  train  upwards,  which  was  broken 
into  knots  of  light ;  and  the  light  beaming  from  the  body  of 
the  meteor  was  so  intense  that  although  opposed  to  the 
sun's  orb  it  shone  almost  crjual  in  effulgence  to  tnat  lumina?y ; 
and  I  have  no  doubt  but  that  if  it  had  happened  dming  tne 
night  it  would  have  equalled  in  its  effect  either  of  the  mtlems 
before  mentioned.  That  a  fall  of  matter  has  taken  place  some- 
where towards  the  north  there  can  be  httle  doubt ;  although  it  be 
imcertain  of  what  nature  it  may  be,  or  where  it  fell,  whether  in 
the  sea,  or  upon  the  land.t  Your  readers,  in  their  own  opinioj^s 
respecting  the  cause  of  this  meteor,  will  perhaps  differ  from  mine; 
but  the  theory  of  the  phenomenon  seems  to  me  to  be  very 
simple ;  namely,  that  its  appearance  is  entirely  due  to  tlie  ketit 
and  light  evolved  during  the  transition  of  a  body  from  the  aeri- 
Jbrtn  to  the  solid  state ;  a  theory  at  present  most  happily  illustrated 
by  a  recent  experiment  of  the  ignition  of  platinum  wire,  coiled 
around  the  wick  of  a  spirit-lamp,  which  exhibits  heat  and  light 
for  hours  after  the  extinction  of  the  flame  of  the  lamp  so  long  as 
any  of  the  alcohol  remain ;  an  experiment  of  course  well  kno\^u 
tb  you  because  it  has  attracted  such  general  notice  in  the 
metropolis.  I  am  ignorant  of  its  author;  but  the  natuce-of 
it  is,  1  understand,  thus  explained  ;  that  "  the  hydrogen  of  the 
alcohol  combining  with  the  oxygen  of  the  atmo^phere^  ^rms 
water ;  consequently  heat  is  evolved."  *  ^ 
I  remain,  Gentlemen,  very  faithfully  yours,       .  ^ 

Cambndge,  Feb.Q,  1818.  £.  D.  ClaRKE. 

i 

•  It  was  seen  at  Sttxiffhcmif  exactly  .it  the  s:ime  hour,  where  it^af  "visfWf 
several  seconds.  An  account  of  it  appears  in  the  **  Norwich  Mcratrjf^^  pulHishrd 
Saturday^  F$b.  14,  in  which  it  is  described  as  a  well  defined  orb  of  white  ii^lit, 
giving  off  flame  backwards."  '  J 

+  Accounts  from  Lincolnshire  have  appeared  in  the  public  papers,  that  the  Inha- 
bitants, at  the  time  of  this  vietcoVy  were  alarmed  as  by  the  shock,  of  an  eartbquiil:c; 
;)nd  a  hissing  noiie  waa  beard ;  the  usual  sound  accoropaBying  the  fal^  of  metwrn 

.     '  '* 
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larro  ILs  aaae  at- v  oi:.  .   AatHBLB  VI.  '    <.  i"-,  yr^-Ti  foonaq 

to  yl,  SIR        '       (To  Pr.  TJunmon.)  •    ••  - 

•  if,'     ,  K*r.li,ism 


■*o*- 98104. ^;«ll«^-e'^~  f«  X  f '-"  —         "t-  I  .sifcffoiJsm 

•'Ibc.iWi^-    .  •■    •  ••-  •  •'■■.  vbnu  ;  ,:;?f 

^  See  Tr^j^la^    iacroix>  Digaw^ti^  Iiit«gr«K^«^^ 

I  ani|  your  most  obedient  servant,. 

Jaxss  Aiums. 


T  • 
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HOir  eslAe  Geographkal  Extent  of  the  Strata  ofHkeBAvtA 
'    .  wmB^JPam^  By  J.  J.  Oiaaliiis.D-Uaiki]^..!  i/o  <'')nn 

(O^iic/iMfcd  from  p.  95.)  ,  . 


t'^U  ALL  conclude  this  memoir  with  iome  detaikr  onlthe  ohalk' 
foj^ation,  «lthoug!i,  after  the  excellent  description  contained  iat 
the  limralogical  Geography ^Of  the;  On  nothing 
msnmm^wpmd  m  ike  subject  of  the  oommon  ^ixsikl^riMi^im 
Idimbede'of  Ibis  ^reat  deposit  fceiog  in  cealact  jwiJbMi^iiimji^ 
6iArpiirt.«f  tlie  basAa  of  Paris,  lihiok  that  ao  mmmdk  ofetheal 
iVOomatiaiiB  ina^,  with  propriety,  be  heve  intreiiiufedi//  no  ^ibod 
v'(Beds  differing,  more  •or*  less,  noor  tOrt^ixiii^ 
mineralogic)!  characters,  as  well  as  in  their  cfaemi^tnatM^/aptt' 
ili  the  presence  of  particular  fossils,  separate  the  strata  of  the^ 
F^m  biisin  from  the  older  horizontal  limestone,  or  lias  ;  but  are? 
connected  by  insensible  gradations  with  the  true  chalk.  Acaon^ 
th^^e  shades  of  gradation  the  four  following  modifications  inay 
be  distinguished:  1.  Chalk  with  pale  flints;  2.  The  ti^au^ 
or  coarse  chalk,  frequently  mixed  with  chlorite;  3.  The^andk 
aod  sandstones  of  the  chalk  formation  which  are  generally  nuxed^ 
with, calcareous  matter;  4.  Greyish  clay,  commonly  of  dmariy: 
character,  seldom  plastic,  and  sometimes  mixed  with  chlorifcetl' 
The  passages  of  these  different  modifications  into  each  other,  teadr 
their  l^tefi^N^c^  jkhe  dedded  deiteniu&ationof  th^irprdcr 

of  superposition 4  We  nuty^  bbwerer,  remark,  that  the  ehailB 
^Mi  pme:ili]titto  i^  the  most  recent,  and  thali  it  preeedesllhe 
QommoK  chalk  with  dark  coloured  flints,  fiom  vlmh-  itefflMaA^ 
IWMri  is  not  cJways  to  be  distinguished ;  that»  Oa  tlue  either BiM^ 
tito.QhqFiteds  are  Hm  oldest  of  the  for^iatioui  mA  [ik^Htmi^ 
^ren^aifftrtof  llieao  beds  that  bdongs  ralherrtoatho  BiRt|niit>te 

\  fossUAjflbewtul  UB  these  different  beds^  eoone^  mSk  -ntfdh^ 
edhki^:itfathe  nine  as  those  of  the  conmiOBCh^  * 
aiamoiiitesf  are  similar  to  those  of  the  atpine  limestone  ;  some, 
namely,  the  belemnites,  terebratulse,  &c.  are  common  to  them,  to 
the  chalk,  and  to  the  alpine  limestone ;  those  which  may  be  consi-fc - 
ttered  as  characteristic,  as  well  by  their  abundance  in  these  beda 
as  by  their  rarity,  or,  perhaps,  their  total  absence  in  other  sttataji 
are  the  orbicular  gryphite,  and  a  large  sheU  referable  to  thegetiub 
spondylus;  '^'v-  •  *  .,,{7 

'  The  Majge  chnlk  basin  which  extends  like  a  gulph  intoi  (thfe 
north  west  of  Prance,  presents  these  modifications  of  thaiOldsb 
chalk  tlpr(KLghoat4te>>KHreuit,iie^  side  of  th«rJBn^iBhS 

clni^isalv'^vvihdre  itheisin^  tkie  leelk^maatU 

E<«r)fwtid|<fceistoe  ^Mum  ^eg^Mritoeeofetito^^  fem^gerfa^pigti 
i  aiiui"uHjiiA,fii?!  o/<;  Ai.  .'.L'.jj  i.^'k^e  I't^ijbiaiioO'dd  ^Aitt 
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noticed^' but  with  this  diiii^prence,  that^frequently  one  or  tiro  of 
the  series  acquiring;  an  unusmil  thickness^  give  their  own  cha- 
saMBbteAtfa^ioidtri^,  while  the  rudimmtrtm^  of  th^eremaimiig 
ones  exist,.i|naiii0  hiddisii  by  t!he  preponderanbffr  of  Ae  others. 
It  thus  happens  that  in  (Efferent  distncts  of  this  formation  the 
country  assomes  a  calcareous,  a  sandy,  or  a  clayey  character. 
.Ibria  arU*^  diis  dUference,  that  off  the  sidle,itoiil  due  Otse 
to  <lttr¥6iifie^  tifie^e  strata  form  only  a  nanowba&d  |>whS^tOfdK^ 
^onil^'Ud  mUt^  particulariy  to  the  south  west,  they  occiipy  k 
csohsldeir^ir^jpQee.  The  cause  of  this  circumstance  appears  to 
bc^<thatthe  beds,  notwithstanding  they  seem  to  be  horizontal, 
havfe  on  the  east  side  an  inclination  determined  by  that  of  the 
beds  on  which  they  rest.  This  is  considerable,  and  consequently 
carciimscrtbes  the  superficial  extent  of  the  strata  we  are  speakkig 
df;  while,  on  the  other  hand,  towards  the  south  west,  the  lower 
beds,  being  more  horizontal,  allow  the  edoes  of  the  strata  which 
fbmi'the  older  parts  of  the  chalk  fonnation,  where  they  rise ^ 
the  da](r,  to  extend  over  a  oreater  surface.       -        •  '  f  . 

/  'The  strata  of  the  Paris  beds  are  not  placed  exactly  in  tiA 
Qiiddle  of  the  great  chalk  basin,  as  their  southern*  part  rests  on 
Idisnolder  fchalk.  It  is,  however,  very  difficult  to  ^  where  the 
dominon  bhalk  ends>  for  its  |>aM9^  Into  the  chalk  mm  pide^lhhta 
tafceffxtla^e  by  inMteible  degrees ;  b\it  I  itfaudciit  may  beistatfad, 
tMtr'dh  thi^iweHtem  side  of  the  basm  the  cbuntry'to  the^tli^ 
4mgt  pBfihaitm,  €oumtte,  Vieroeuil,  Sdc^  biMigs  toithe  i^alK 
iBflr€pdclflbtB^''«riM  there  Ibrms  m  baxmfmat%^»sM^ 
sUslta^  «ld  ttoi^ndirbqrdind  IlieiAsire;  ^f'  l'^'  f^'j'^ 

9iffUibddd%  «ftM  W  litde  ftom  that*#itlirdM(rtfliik^ 
MDKfineif  otaitaine  sabof^  bedi>ttgifottbrwldlUds^imavm 
cha&fin'iifl  'i^sp^cts.  It  It  genmdly  of '4  Soiarifer'gMif^i^^ 
coherent;  and  contains  a  greater  quantity  6f  tiOld,  and  tbmeiiuM 
of  clay^  and  eren  of  chlorite  in  its  lower  parts.  It  is  ofteirused 
as  a  manure  with  much  advantage.  The  flints  are  generally  in 
greater  abundance  than  in  the  common  chalky  and  there  are 
some  places  where  their  quantity  is  greater  than  that  of  the  cal- 
careous matter ;  their  colour  is  generally  bluish  white  or  yellowish 
biK\wn,  sometimes  a  cinereous  grey,  rarely  blackish.  They  occa* 
stonailv  lose  their  mineralogicsQ  cnaracter,  passing  by  insensible 
gtadationslo  jasper,  to  calcareous  sandstone,  and  to  breccia,  o» 
pnddiag*stone;  which  have  manifestly  an  origin  analogOfuS'io  thaEt 
ofth^  other sihceous nodules.  <     >;  '  dt  - 

The  alternations  of  the  chalk  with  pale  flints  wkh  the  ^nkme 
dialk  and'the^sahdai  Of  the  chalk,  rdad  dnr^aiiiiib  o^^eabh  •dto 
the  f}fh^^  ^^mllH  ^  thff^^*^*'^     ttyyig  the  ?iiimiteai£tMiEBg 

hMkb'  ICMttthe  ptedonlkiaiK^e  <wluoh4heiiutibi^ 
.  thisimlarf  me  tei^^feeWbMi  pdefftnts^fkhkAuifth^just 
pointed  o«fc|  occM<mk^93Atlmce\^'^^       ctnmtiy,  whid^ 
my  be  wmimi  to  :be  siibdiyided  mto  two  small  ivigicma  by 
a  pobl^  Of  cape  of  llieliMiiewtolAFerte>Bem^  Ont^ 
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ceg^W  commonly  known  by  the  of  PeBcbfx^>i8t«)m 

w(^y  ConiMt;^  fiu:rowed  by  numerous  valleys  whii^U  eKteiidSaLt 
firoifk^e  vipUiity  of  FAigle  iowacds  MontdoubleAu^;  the  oth^^ 
cowmA/9BI^  itie  dry  elevated  plains  between  ibue  S$urtb&  wAeo 

Ifcltf,  9imd9  mighti  at  first  sifldbty  be  taluNt  for  an  aUtnriMidb^ 


polity  wd  th^  timer,  tha  want  of  «»dheoeaMh<)iiiq 

fuiditm  oftwjQNUKi  vitb  rolled  DdbUfes ;  Init  oi^fti  iiMt9<)«fiMUhn 
^b^m  fMymliociPme  connnoia  that  thfljr  heilaog»(^mMrfaMK^ 
Hon  of  the  older  chalk.  We  obfenre  in  fiiet  tbafcMMiMWi|M^  ^ 
of  Ifc^e  chalk  gradually  become  ooaner  and  oooQeibi-  '^^^^f^'^^ 

and  that  then  the  .  siliceous  nodules  oflen  psaa  Into  t^(«mtlifiaf)o 
cafc^QMS  sandstones.  We  also  see  that  tlii;>  sandy  cWk  HtmeAi 
nat^  with  regular  beds  of  sand  and  sandstone,  which  oontaitt/j; 
thai^ails  characteristic  of  the  ancient  chalk,  and  we  csui  disr  ^^ 
iin&Sjr  recc^ize  in  several  places  that  th^.pjdnclpal  ma^$L  of  . than ; 
faody^  strata  dips  under  that  of  the  chalk.  V     ^  > 

Th^lfi  j»Aads  and  sandstones  generally  contain  calcft]?eiOAi»(ii 
inatter,  and  sometimes  chlorite;  out  some  of  them  ariB  <|uitev* 
pun^'  r  t)wB  ^eat^  part  are  of  a  fine  equal  grain,  others  of  a  coarsB 
irr^gjulsMi  |t£]itUJFe»   Their  colour  is  commonly  yellowisbu:  sonteiv  rr 
iiiofiidwhitish^  blue,  re|idish|  pr  ferruguiou^,  i  XlisilaaiM^. 

eolMr  b^ongs  pmviQipaily  to  some  4eoosita  of  iW(lit0ne  fg^auaf^oi 

Ibund.  b^^im  ^  middle  of  th^  sands*  In  ij/mmi^  osgatizelxij 
Mn9^\fym^  in       coii^[>o8ed  of  pure  qnwrtft;  hHi^^^i^di 
wt^A^m^mj^  .?lmda]M.iii  mm  wkioh  fmitm  .Mlesnasn^it^ 

matter  ^  the  most  common  are  the  orbicular  giyphma,  mAiao^k^tm 
8p^<4toitf  ti(r69.  !the  .MnoimM»  b»r^  heiin  to  a^Qv^oniB 
$pei^  li^ithymore  i^i^ctnciMi  tfi^se.  stxiiia  appm.t^MM«M»a/ 
totv^ad  lU^^h^  ht^t  vmoi  of  the  eiustence  of  tbrae  anmisk^in 
but  \y«  ^adl  pffobabfy  fine,  when  the  species  of  this  genus  vare<!£ 
better  Icnown,  that  the  ammonites  of  these  beds  are  different  ironl  >i 
thoge  of  the  alpine  hmestone.  Remains  of  fish  aad  impces&icaui^*- 
of  vegetables    are  also  found  in  these  beds.  ^  iusq 

Slhe  ancient  province  of  Touraine  lies  to  the  south  of  this  saodj^nb 
district,  and  e^M^ads  to  the  has  which  is  found  to  tiia  south  oSf 
Chatellerault  and  Chatillon  sur  Indre.    The  soil  is  of  CQS^e 
grained  chalk.    This  substance,  known  in  the  western  depart- 
ments under  the  name  of  tuffeau,  is  sometimes  tender  and 

frinK]£•.JUld  at  ^thara.  is       nnffi^-M>ri»  hnwin^fta  fQv  Kiiil/iincr  .  ..*»a 

•mo*  '    '   ■  i  ■  ■'  '"''^ 

^'(Ih^  last  j^beecfAtion  WfM  made  by  M.  Malilay,  a  naturalist^  iKlWvig.4«A:u<^ 
Ofiftli^uldv  kimeiffSoiariB  filial  <^  do  not  <»»tiOf  atffUw  »<m4i  mhUtk  ^mm lUm^ 

eleia^4  liOMotir^tivilitiMiftllliss^  iW>|«t»<»s»iM«>i»>  tilHB>isUifiiw<ilMt»« 

for  td^  oc<;{i«ional  yrisience  of  aoi»rUiia  Mt  of  buhntones  MUd  the  exiftencx  ft  v 
a  svmU  dcpotit  of  frfldliwa^ejr'limestDne,  near  Maji9,  renden  H  probable  fliattJKca  fn 
•|r«.aMa«-s^i«fMii4«^fliMa«CIMbii«lt  Miiiftv»«>i**hacyili^a|»fMb')J 
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in ost^ common  colour  is  yeUowish  white,  having  olt^n  a  gjoenisll 
tint^ccUHiuncd  by  the  presence  of  chloi  ite.  The  flints  are  always* 
pah»,  often  pussing  into  honistonc,  someUmes  into  jasper  orcal-  'i^ 
cai'eous  samlstone.    Fossils  are  abundant  in  it,  and  in  greatoo 
variety*  the  orbicular  gryphoea  is  particularly  to  be  distinguished.^^ 
From  the  tliickness  of  these  beds,  the  facihty  with  which  thet'H 
are  wolfed,  and  the  double  id vmpngB  *de>i¥#a ^jML thttte^ for iWf 
purposes  cf  bnl^ni  and  -ttaium^  immisttse  quarrfeHilu^fb^^'f 
fojoimdr  m  thea{^> Which  m  simti^&a^w^^      by  a  modeif^ni 
rade^fityo^odytes.   These  quiiiwi  tiie  chajractemtic  nf  ftiiiV^ 
8trato'dM4^o  t  jund  in  |h6  department  of  Ibd'JTituedig^llet^i/^^ 

Xhtti^AMi^^  iftoovefed  by  adiiek  bed^f  Mid,  fidl^o 

tfpMMliftf^  nued  with  clay,  whkli4«'iiai«dle||n£ 

4Np4MW|kly^^^  by  the  mte»; '  Tb^^^mMmmmJ^^ 

ikmt^t^^btmf  obivateters  in  different  parte  of  'tiiitr  ibmtNtan 
^ximvtiP^iht^  two  systems  of  soil.    When  the  soil  is  enough 
cut  ihrough  to  expose  the  bed  of  tuffeau^  it  is  ver\^  fertile,  aiid'^i^ 
deserves  the  name  it  lias  acquired  of  the  garden  of  Prance.  ButJ^^-' 
the  elevated  plains  covered  with  sand  and  flints,  prt^ettt  to  the 
eye  only  barren  heaths  of  great  extent.*"  "  ^  '"'^   -^  '^tnoi  *• 

The  S()I()n;ne  is  a  low  marshy  region,  of  a  sandy  nature,  and'^*^ 
not  v^eiy  tortile,  situated  to  the  south  of  the  Loire  on  the  east  ^ 
side  of  Tourraine  ;  its  southern  part  clearly  belongs  to  tlie  chalk  i> 
fornration.  We  easily  recognize  the  same  sands  mixed  Nvit)i">- 
entire  Hints.  There  is  only  this  difference  between  them,  U^at  ' 
thi^soii  ^bas  not  beea  <^ened  to  so  great  a  depth,  con6e<|iientl^ 
thjit^tuJSmu  <i&  ks^  irequftAli^  eitposed;  and^  li^Uiy,  that  the 
t^^m  is  not  Sj^^ell  cbmfmAk 

pait  of  tbi*  eiuiiiry  which  is  to  the  ndfth  «#die  SaudHfe^q^ 
is  €mered  with  a  8a^<ly  deposit,  of  whicfaiit  tfir'fiotTlittdy  t6  defeiidSd 
]iupilA0iorigflftt;L  Thig^maidris^^iBiiie  Im^^t  be^^^4lt^Wo> 

is  fe«(dedTof^^lifiM«f%U  geneni^rota^  oiffMrniUtl^^ 

ofte»v^)iffgeyiK)ii^^  it?is«bineiii]te«i4dM^ 

panied  with  fragments  of  transparent  quartz,  commonly  white^,  *o 
and  rarely  greyish,  and  with  brown  yellowish  flints,  all  of  them 
more  oi-  less  rounded,  and  seemingly  found  only  in  the  superfi-  'b 
ciai  parLs.  ■  ■>•'  '>  <       tfno'!  *i^^f?dO 

Tiicfe  sands  have  uftei^  been  thouglit  to  be  alluvial;  but  on^^ 

^-The'^m^UhicA  li  f^^nd  oil  Mme  of  (hf^  ph\ml  M'iM\kf^h  to«rtli^'^* 
fertile,  is  a  separate  deposit  much  more  modern  tbao  ttie  tuffcMu,   The  shells  cqm- 
po4ag  4(y  of-mf^M.  del^istan  U  prepiuriag  a:d«scflptioii,  iKrvdiMii^  ikoiid^  of 

nM9««llfftei^ribaiintMhi  liis(;  fbhNMloif  im  if^  partkUlwn :  leilo«i  flbt'  MMol*  ^ft^I^ 
^tohj  c«Btltttaceti^ikA«8  Reaittmur  remsrfct;  It  coatoias  oot^f  the  remains  of  9he{1«,^<^ 
BoMaat^MUniilnbi^  ^We^ndalso  ia  ihl^tllstiict  detached  portions  of  freshwat^^ 
Wdmnw^^/  Wttutt^^mettoes  in  tKe  ftete  af  At lUimcilotey  loa«iam  iMfttc>  • 
•raUiec9«HMil<ni^  4^  fatnet-*'^'*  ^  \ 
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'^is^hjqppWesIs'^^^  should  find  among  them  the^debm  W^tW 
o^rent'  tockd'Of  wbich  the  neighboiiriiiiBf  cdiittiries' afe*tjo»t 
BO^edj  is  ihe  cajie  with  the  alluvial  deposfl  of  the  Loire ,mi4iet^ 
»re  call  ^race  ete^  dmong  the  finest  niatids  the'kic^  ^ist  Mfynt 
if/ilie'jgniiiit^of  Anverme.  liintoj)art  doek    mmtPf  ISiAmpm 

eptUd  ^ve  tisi^  to  the-s&ndB  "Wt  are  now-MBttid^rin^r^'f)^ 
'^'upposiiiQ^  otkiidz  comitry  being  6ntir<elV'dfimi«yed/  or^ec^ 
jpea^d;.  IS  much  more  at  tariance  With  'Mfai^wklim 
roperation^  6f  nature;  fhan  the  opimotl  tBat'flietf^  iaftdl  fi&v^  Kbm 
formed  we  now  see  <hem^  iii  me*  same  ihailtief 'Wdlf  dkffefeiajt 
"  i^siuidy  strata,  of  which  the  local  formatioa  is  actuall3r^6ino(i- 
istratccl  as  well  by  their  altematibn  with  Other  rotks  as  Wy^  the 
^Ij^sHs  tliey  contain.      ^        '     "  '''♦^  yltn^rrr-''^  «-'vff  ^Vorfc? 

I  The  first  idea  that  presents  itself  on  this  latter  hypothesis  i^, 
^td  consider  the  sands  of  the  northern  palt  of  the  Sologne  as 
|lj(3lV>ii  j,iiig  to  the  formation  of  the  older  chalk,  as  Well  as  tho^  Of 
^  the  southern  part  of  the  same  district,  of  Tourraine,  Pferche,  8cc. 
^Tlie  existence  in  these  latter  of  coarse  grained  bed?§,  Tt?sembliug 
^|he  saijds  between  the  Loire  and  the  Saudre,  add^' strength*  to 
jjjlj^^  pginion.  On  the  other  hand,  the  presence  of  these  ^ai&ds 
t^cn  the  freshwater  limestoiie  on  the  banks  bf  the  Loli^  atiiifiw  ttle 
tlatiiiaii/'<the  occurredce'bf  detached  patdielf  iDf  simile ifliilis 
the  ssmie  limestone  in  other  places  nearer  to 'Pflfife,-'a§^Btt 
'  "  R^bbiim^t,  &c.  and,  lastly,  certain  J^Wta'^of ^figree- 
Imeeti  iiieid  vtid  the  btdnrstone  formattofi^  thightiktlg^st 
je  idef  \h^t  P^^^      thehslteeth^of  ^cibemt^Mr^ 

mis  WiBfai,  as  had  beisii'  afr^y  t^ttp^mi^ 

jiha  euBjunits  of  the  hilla  g  Longjumeau',*  <  ■  > '  •    :''''ipnmuil'y  \ 

irTI  tW^^?  ^™    aKsi'io  decide  }fe^mmikM  two 

^^jij)p;mibhs,^^^  the  country  betw^^  thd  Loire 

j^a.the  8a^  basin  of  Paris,  I  hare  been  determined, 

^^^1^^^  absence  of  geological  indications,  by  considering  it  ^  a 
I  J^fjuestion  of  physical  geography,  and  on  that  account  mink^  it 
y.nght  not  to  separate  the  parts  of  a  rep:ion  so  naturally  united'  as 


mt 


gj'.f  xtension  over  the  freshwater  beds  ;  for  this  deposit  of  inadherfent 
^^■fppj^tter  being  situated  precisely  at  the  part  whfere  the  waters  pdsa 
^.|^^y  4^^^^"^^  ^^"^^i        mountains  of  Auvergne,  mtlist  have 
mfflPS/^   ^t^'  ^^^^^^^         waters  than  those  dittiated  drflPemitly, 
a^(^  f^ori^ '^reat  c"^^^^  sitfeh,'  %  Mtttnce,  th?wl^which 

ovi^f whelmed  the  soiiitials  Whoie  rei6aikis'  are  miJthe 
,  iriuvi^l  mirl  dtfd  gilaM,  TrtiayMt^miflSced^to^th^^bjllt-of 
th^^=^^&;nd^W*tl^  dlghUV'^etkt^'bd^d^(r^«(i0Kir&t^ 

7  ^ 
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JlfiSkJ  1         (tie  Strata  of  the  Environs  of  P0ri$^^:  ^81 

iiiieiltooe  ^vhert  they  at  present  occur.  To  such  causes  ^  must 
we  attribute  also, the  presence  of  the  rolled  pebbles  on  oir^iitar  th,e 
surface  of  these  sands. 

ij.rjTh^  belt  of  chalk  which  surrounds  the  Paris  basin*  is"  '4 
manner  interwjpted  ofi  the  east  of  the  Sologne  by  the  poiilt  tff 
-4Jh)  freshwater  limestone,  which  extends  along  the  Loire  as  far  as 
Gosne,  where  it  approaches  the  Has  ;  but  it  occurs  again  beyond 
Ais  point  in  a  small  region  covered  with  trees,  hedges,  and  mea- 
dov?8,  known  under  the  name  of  Puysaie,  which  extends  from  the 
ivalley  of  the  Loire  to  that  of  the  Yonne,  coniprehending  the 
igreater  part  of  the  country  between  Cosne,  Montargis,  and 
-Auxerre.     •  •  .  <  .i 

oiftThe  soil  of  this  country  is  not  so  level  as  that  of  Sologne,  and 
shows  more  frequently  the  exposure  of  the  different  series  of 
^beds  of  the  older  chalk,  such  as  the  chalk  with  pale  flints,  the 
.  sand,  ^nd,  above  all,  the  clay,  which  is  the  most  abundant,  and 
Twhich  forms  -the  character  of  the  region.  Among  these  deposits 
.  i!^  one  which  is  very  remarkable,  from  its  utility  in  an  economic^ 
j;point  of  view ;  this  is  the  ochre  of  Pourrain.  It  lies  in  the  mid^t 
opf' irregular  beds  more  or  less  mixed  with  sand,  clay,  marl,  or 
;»te,ven  calcareous  matter,  among  which  we  see  distinctly  the  series 
.  n6f  imperceptible  shades,  which  unite  mineralogically  those  quartz 
^!s4idbstances  which  are  known  by  the  names  of  flints,  jaspers,  and 

iffiandstones.  ,tf  ..^ 

n  TThe  beds  of  clay  and  sand  of  Puysaie  termmate  neafry  W  a 
i?,jlioe.  drawn  from  Chatillon  sur  Loing  to  Joigny ;  beyond  that  th^e 
7     f<]^und  only  the  chalk  with  pale  flints,  which  to  the  north  of 
V  Montargis  and  Joigny,  approximates  to  the  chalk,  properly  so 
ir  ctdled;  which  occurs,  distmctly  characterized,  in  the  plains  of 
Champagne  north  of  the  Yonne.    ?  .   .....       •        ,    .  u 

Dwt  The  space  occupied  by  the  older  chalk  becomes  after  this  much 
9  contracted,  and  forms,  as  I  have  already  remarked,  only  a  nar- 
,hrow  band,  which  skirts  the  whole  length  of  Champagne  Irora  the 
n  Yo«ne  to  the  Oise.  This  band,  which  >ias  been  already  described 
ti  by  M.  Desmarest,  is  remarkable  for  its  regularity  throughout  so 
Pf  grejLt  an  extent,  and  its  uniformity  of  appearance,  as  a  valley  of 
an  ' argillaceous  nature,  bordered  on  me  one  side  by  elevated 
ji  plains  of  chalk,  and  on  the  other  by  those  of  lias  ;  for  it  is  to  be 
/J  ^marked  that  the  land  of  Champagne,  which  forms  a  low  plain, 
)f  where  it  appears  from  under  the  hills  of  the  Paris  beds,  rises 
gradually y  attains  a  height  at  least  equal  to  tJiat  of  those  hflls, 
and  terminates  on  the  eastern  side  in  a  sort  of  escarpnient,  which 
j/'tex-poses  the  marly  clay  underneath  the  chalk.    This  claV  is 
rfVincuuibfcot  on  the  has,  which  soon  rises  to  a  greater  height  than 
^ii  the  elevated  chalk  plains,  and  thus  hmits  the  superficial  extent 
♦o  of  tlie  clay  bef^.    It  apj       that  the  property  pjf^  the  clay  of 
iDiib^itig  eaiiiky  w  pon  Itv  water,  is^  in  a  greai  clegree,;ihe 

cause  of  the  liu  :  net        .into  a  valley.  <\  • 

*       Although  the  '         H'  principal  character  of  litis 

<«»  '      t  ■ 

Digitized  by  Google 
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side  r^'t])htlftpa^<16,       other  beds  of  the  okfer  chaffi^yrfe'^it^t^ 
entiraly  wanting.    We  find  the  same  tuffeau  containing  ciilorite,^  ^ 
particularly  at  Autry,  in  the  department  of  the  Ardemies ;  and  it 
LB  a  i-emarkaWe  fact  that  the  older  chalk  of  Champagne  differs 
from  that  of  the  other  [)arts  of  the  basin  in  the  very  same  cha-  • 
raster  which  is  pectdiar  to  the  true  chalk  of  this  region. 

To  the  north  of  Champagne  the  hmits  of  the  chalk  extend  too  ^ 
far  from  the  Paris  basin  to  be  described  in  this  memoir ;  but  near 
to  this  basin,  and  even  within  a  short  distance  of  Paris,  is  a  very 
small  region,  in  which  we  see  not  only  the  older  chalk  but  also  the 
lias  formation,  or  at  least  its  later  members.    This  canton,  com-  ' 
monly  called  the  pays  (le  Bray,  is  situated  on  the  confines  of  the  ^ 
departments  of  the  Oise,  the  Lower  Seine,  and  the  Eure. 
resembles  an  island,  and  may  be  considered  as  the  summit  <>f^ 
a  mountain  buried  by  the  great  deposit  of  chalki"^^^^'^  ' 

The  parts  of  tliis  deposit  nearest  to  the  pays  de  Bray  have  th^'^ 
characters  of  the  older  chalk.    Between  Argeuil  and  St.  Sansom 
we  see  the  substance  penetrated  by  grains  of  clilorite  of  a  blackish 
green  colour  in  great  quantity,  and  another  modification  of  a 
coarse  texture,  which  passes  into  the  state  of  a  sandy  marl,  and 
contains,  instead  of  real  flints,  nodules  of  greyish  calcareous 
sandstones.    It  appears  that  the  sands  and  marly  clay  whicl^ 
form  Jtbje  particular  character  of  the  country  ^onp^e  out.  ft948\0 
unaerne^tli  this  coarse  grained  chalk.  I  say  only  that  it  appears  .^ 
RO,.  because  the  disintegrated  nature  of  these  deposits,  and  the 
labours  of  agriculture,  conceal  the  order  of  superposition,  and 
because  also  the  vicinity  of  the  sands  and  plastic  clay  ot 
limestone  vvith  cerithia  of  the  Paris  basin  might  offer  the  suppcH 
sitiqVi ;  tbat  /ihose  beds  extended  to  the  pays  de  Bray.  Ttlf^^ 
pres^ricc  of  the  lias,  however,  in  the  central  parts  of  thisregipn^ 
at  Menerval,  Cuy-Saint-Fiacre,  &c.  leaves  no  doubt  that  at  least  '1^ 
the  , greater  pail  of  the  clays  of  this  canton  belong  to  the  fonuar 
tiori  mterraediate  betM^en  the  chalk  and  the  lias.  "  ' 

This  last  mentioned  limestone  (the  has),  generally  of  a  yep 
lowish  white  or  greyish  yellow  colour,  is  remarkable  for  iur^ 
haijdnes^,  for  the  abundance  of  spatliose  matter  it  contains, 
particplarly  for  the  great  number  of  small  oysters  found  in  it^"'^ 
although  thqre  are  some  beds  of  it  quite  compact,  and  without 
an;^iDTganic remains.    It  is  difficult  to  decide  on  the  position  of 
thaprincipal  mass  of  this  with  respect  to  the  clay ;  but  we  may 
see  d&iinctly  that  there  are  bj^ids  of  tljie  tw9  formations  which 
alt^rhate  vvith  each  other:     ^  '        •  inuj 
These  characters  are  sufficient  io  point'  out' Iff ^thWllfiMofiSV^^ 
sm^l  formation,  ver^  renjfifkal^le  fpr  the  constancy  of  its  mine^^^^^ 
raJogical  ai]i4  geological  ptiajraciers  in  countries  situate4.3.t,co^^ J i 
deraWfe  distiinces  from  each  other,  such  as  Berry,  Lorraine,.  thgi«£( 
Boulonais^*  the  coast  of  Calyacjos,  &c.  This  limestope  is  distin- 

•  The  greater  pa^t  «f  the  Boulonais  is  formed  of  the  tain«  b<H}a  M  q 

Bray.    It  is  in  Uif  oortheru  portion  oniy  (but  we  le^  tb^  aucijeMiVe  petin^ciiM  0} 

^  t  •  •  « 

I 
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gu^J^4  5^5PugbcHut  by  its  tenacity,  its  spathose  parts,  Qthff^ *ex4 
tui;€^  Hf^j^ic}]^,  though  not  completely  spathose,  approaches  nearly  U^  ^^ 
th^  jCp;y^tallIu,e  btate,  and  by  the  abundance  and  variety  of  its  fossils, 
wl)j^  (^ou^jbt,  besides  the  ostrea  of  the  pai/s  de  JSray,  q(  othe^  -<i 
spep^es  of  considerable  size  of  the  famihes  of  ostraceae,  of  byssi-  ;\ 
feri,  and  of  txigoniae,  many  zoophites,  particularly  madreporesi 
Su^oj'yhis  limestone  is  every  where  near  to,  or  accompanitxl  by, 
th^  Jower  clays  of  the  chalk  ;  but  in  no  part  can  we  see  its  geolo-  .  f 
gical  position  better  than  in  the  escarpment  called  the  Vache^  ,t  ' 
nou-^,  on  the  coast  between  Honfleur  and  Dives.  It  there  forms  a 
some  beds  of  various  degrees  of  thickness,  placed  in  the  midst  i\ 
of  two  deposits  of  grey  marly  clay.    The  upper  deposit  often  r\ 
coDtains  chlorite  in  blackish  green  grains,  and  passes  into  the  b 
chajk  with  chlorite  which  is  immediately  incumbent  on  it.    The  ^ 
lower  clay  is  characterized  by  the  gryphea  latissima,  and  lies  on 
the  polite  limestone,  which  has  a  s)aty  ^trux^U^e  in  its  ii^p^^v  tpf4s» 
an4  extends  towards  Caen.      .   »  Mtj  ^n  --'^Moci'i'^^ 

,  £  lo  atjUiBoiiu-  i  '  ,        '  '   '  '.  '  r  ^  i)<  ui  Ti/oloo  ne^i^ 

'f^]"^^'"."-  '      Article  Vm.  ••     '  .'-'"'''«•-•=»  - 

Ohikriations  on  M  Jbeudant's  Memoir  "  Sitr  fa  Dit^ni^nilftiSl^^ 

dii%sp€cet  mmralesr  By  W.  H.  Wollaston.M.D.  F.R.S.Si^r^^" 
aiij  :f.i/    '  *^  .     <   .  »  *  ii  :>>.u.'i:'>.j  ^os 

biiB  j«(To  tke  Editors  of  the  Annals  of  Philosopiiy:^  ^♦^  >  ti(>1»\^ 

I^Serstanding  that  you  are  about  to  oblige  the  r^aSej^'^^^^ 
of  ^e  Annals  of  Philosophy  with  ^n  abstract  oi  M.  Beudgpt^*^.^^^ 
valuable  memoir  "  Sur  la  Dttennination  des  Especes  MineraUs^J 
I  am  in  hopes  that  you  will  deem  a  few  observations  that  I  have 
made  on  the  crystalline  forms  of  those  metallic  sulphates,  which 
were  the  subjects  of  M.  Beudant's  experiments,  deserving  of 
publication  along  with  his  memoir.  ,L.u  -.iM^-tr»  ^tffjv; 

I  niust  own  that  \  felt  considerable  doubt  of  the  accuracy  01.^^ 
his  observations  with  respect  to  those  crystals  which  he  found  ^l^. 
to  resemble  sulphate  of  iron;  as  it  appeared  to  me  that  he  has  y 
not  a  just  conception  of  the  form  of  that  salt,  when  he  spe^JxS 
of  it  as  cry stallizmg  in  rhomboids,     f.,     .,,f,v,  po.v,  '•-P'>'rTrT'^di 

^that  the  form  of  this  salt  is  an  oblique  angled  parallelepiped  - 
cannot  be  questioned,  and  that  all  the  acute,  or  obtuse  ^ngj^s, 

from  undernealb  these  beds,  first  of  the  lias,  then  of  the  marhres  de  mm-qmsf^ 
1  cdMider  io  belong  to  the  old  alpine  limestone,  or  techstein  of  the  Gennani;  ililiy 
lasttyv  Af  the  docil  &trat2^.   The  labt  soob  dit^appeor  under  the  dialk,  whii  h  bor^^rtriol 
this  small  region  Id  the  form  of  a  serai-circoJar  chain  of  hills,   li  ih  con-oqucut|j?^j^' 
proper  to  remark  that  1  was  incorrect  in  1808  (Journal  dcs  Mine*,  toni.  xxiv! 
p.  ^I^jk,  j».  /ef^Ff IPS  tiio  liiuentooe  t>f  tJie  ^Boulo^^ia,  which  1  iiu(i.nf>t        Divifiy,  • 
to  th|f^:40(i)%il»iHi  f»>rmation  of  the  nortlt-cabt  of  Fraocc.  uiadnoo  5>dj  m  ai  >J.-i«^ 
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5»|     Dt.  Wouaston  on  M.  BcudmiVs  Memoir  sur  [ArmL, 

tions  ;  lea  m  its  leSs  simple  state,  1  nave  leoi^iiKoa;  ft> 
nidnlfest  cuiieience  in  one  direction  of  the  crystal,  proving  th^t; 
even  if  the. angular  measures  were  really  equal,  still  the;fe<?ilid 
could  not  be  regarded  as  a  rhomboid;  but  must  be  viisw^4i^^  a 
rhombic  prism  on  account  of  some  difference  in  its  linear  disti^f^ 
sions.  The  angles,  however,  when  carefully  examined, ^re  not 
equal ;  for  though  two  of  them  have  the  same  measure  of 
the  third  is  82^,  or  more ;  and  accordingly  this  angle  is  to  be^ 
considered  as  the  measure  of  a  rhombic  prism,  the  terminal  face 
of  which  is  equally  inclined  to  the  sides,  the  direction  of  its  ob-, 
liquity  being  from  one  of  the  acute  edges  of  the  prism. 

But  though  I  tlius  differ  from  M.  Beudant  with  regar<l  tx>.  th^ 
primitive  form  of  the  common  sulphate  of  iron,  1  must  admit  the 
justness  of  his  remark,  that  the  fonus  assumed  by  mixed  4ul-v 
phates  of  copper  and  iron,  of  zinc  and  iron,  or  of  copper,  «inc, 
qjxd  iron,  appear  the  same  as  that  of  sim^e  sulpbjit^  of  iroD 
alone.  v.      .  ^...j  j 

,  ]L  am,  however,  inclined  to  think  that  M.  Beudant  is  o^,0c)r- 
igct  iu  considering  all  the  salts  so  obtained  to  be  /wiie^^  crysf^^^^j 
^ing  their  form  to  the  sulphate  of  iron  alone,  by  which  the  ot^c^t 
metallic  sulphates  are  grouped  in  the  same  manner  aa  s^a^^^ 
agglutinated  by  carbonate  of  hme  in  the  crystals  from  Fontaine^  ; 
bjc^.j^^jSome  more  intimate  chemical  union  may  be.  presv^oo^j 
to  occuriin  tliose  instances  at  least  in  which  a  transparent  Cfyj^t4il> 
i&  obtained;  for  it  is  obvious  that  no  mixture  of  bodies, which i 
cfifFer  so  much  in  refractive  power*  as  the  sulphates  of  ipopptfj 
^nd  of  irou  can  suffer  light  to  pass  directly  through  the  jn^iss 
lyith  the  transp'curency  that  is  observable  in  some  of  these 
ajad,  though  I  am  not  aware  that  any  compound  sal^'^fq^^ 
older  metals  have  been  hitherto  observed,  there  may,  neverck^jq 
lejss,  be  numberless  instances  of  such  union  yet  to  be  discQy^f4' 
^/inquiry  properly  directed  to  that  object,  tt  yj  ,[r)v  nq  iud 

■'I  believe,  mdeed,  tliat  various  triple  salts  of  tliis  kind  wiu^be 
found  among  those  sulphates  that  formed  . subjects  of  M. 
^eiidant's  experiments.  *  .  r-i  — 
'  If  equal  parts  of  sulphate  of  copper  and  sulphate  of  iron  be 
dissolved  togetlier  and  suffered  to  crystallize,  tne  crysteils  pro- 
duced are  transpgyfent  jhombic^prisn^^  of.piere 
sulphate  of  iron.   "     '  •    *  '      "  *     •    ^  ".q-:   

If  two  parts  of  sulphate  of  copper  be  dissolved , with. of>e  of 
sulphate  of  iron,  the  first  crystiils  fonned  are  those  of.  n>fci>i,; 
sulpl^^te  jof  popper  (but  of  course  impme),  and  (:)ien  the  abqfe 
triple  siilptate  of  copper  and  iron,  the  prismatic  form  pf;  which  is 
in  gener^      elongatejijL      to,  show  obviously  that.  i^  is  not  a 

rhomboid.  '       ,  ^j^h^j.,]  t\u(ru  /Mi^viRa -f^p  noilt     .<J  . 

It  the  smphtites  of zanc  anq  iron  be  dissolved  together  m  equal 

The  index  of  refraction  for  sulphate  of  copper  is  I'SSV^^I^^*^^  ^o^* 
pbate  of  iroo  is  only  I  '45. 
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C|^ia.n titles,  the  cr^'stals  obtained  have  also  the  same  form 
i5fc>llqiie  Th6mbic- prism,  similar  to  that  of  mere  sulphate  of  iroii|f , 
bat'  the  colour  is  a  pale  greenish  white,  as  observecf  by  MK, 

Since  the  compomids  of  each  of  the  foregoing  salts  wftii 
sulphate  of  iron  assume  apparently  the  same  form  of  crystal,  it 
i^^ 'not  surprising  that  the  more  compound  salt  contauiing  all 
these  sulphates  together  should  also  present  the  same  rhombic, 
prism  ;  and  it  must  be  admitted  that  the  most  natural  interpretf- 
ation  is  that  of  M.  Beudant,  namely,  tliat  the  sulphates  of 
cofpper  and  zinc  are  to  be  regarded  as  an  intermixture  of  foreign  . 
matter  grouped  togetiier  by  sulphate  of  iron,  to  which  alpne  tne 
crystalline  form  may  be  ascribed.  ^ 

The  transparency  of  the  crystals,  however,  militates  against 
s^ch  an  explanation  of  the  forms  of  the  preceding  salts,  and  th/s- 
doubt  thence  ansing  is  confirmed  by  observation  of  a  fourth  . 
o<>iiipound  having,  to  all  appeai'ance,  the  same  form,  although 
entirely  free  from  sulphate  of  iron. ^  - 

If  equal  quantities  of  sulphate  of  copper  and  sulpHSte  STiinc 
(both  perfectly  free  from  iron)  be  dissolved  together,  and  buffeted 
^crystallize,  the  first  crystals  formed  are  those  of  sulphate  of 
copper,  of  their  usual  form  and  customiuy  intense  blue  colour 
(bnt  of  course  impure).  The  after  crystals  are  of  a  paler  blue 
colour,  and  consist  of  the  two  sulphates  of  copper  and  zinc 
combined,  presenting,  to  all  appeai'ance,  the.form  6f  the  same 
rhombic  prism  before  observed,  with  the  same  obliquity  of  .its. 
terminal  face.^'W**'"      -  '  '     •  ni  .tJitm  t;iJii> 

^  Judging  from  the  apparent  quantities  of  the  two  salts  formed 
ia  t!ht3  preceding  experiment,  that  the  sulphate  of  zinc  m  ^h^' 
cotiipound  salt  might  exceed  the  sulphate  of  copper  in  the  pro-  • 
portion  of  about  four  to  one,  1  formed  a  solution  of  the  two  salts 
lit' this  ratio,  which  afforded  no  ciystals  hke  sulphate  of  copper, 
but  presented  solely  the  oblique  rhombic  prism  as  before,  and  -so'  • 
nedriy  agreeing  in  the  measures  with  those  of  sulphate  of  ircJii^  . 
k  thfitt  i  cannot  at  present  undertake  to  say  wherein  any  difiler^iica 

consists.^      ^   ^.     ,  ■      V  ;  ^  .  -  ./.^  o'-'iV^ 

-  But  siri6e 'Yib' ^eOm'etric  reason  can  be  assigned' for  tM'preva-f  • 
lence  of  this  peculiar  form  among  several  bodies  consisting  of 
different  chemical  ingredients,  it  may  be  presumed  that  spaiii  . 
difference  will  hereafter  be  found  either  in  the  angles  or  lineai:' 
nieasures,  and  may  enable  us  to  distinguish  them  without  hamj^ 
recourse  in  all  instances  to  chemical  analysis.  '    *^  t^'       ^/i  - 
it  is  not  merely  with  regard  to  the  triple  siilpWdt'fe  of  t&ppei"'^  ' 
afld  zinc  that  this  hope  may  be  entertained  ;  but<?ven  those  saki 
wJiich' do  contain  sulphate  of  iron,  if  they  be  really  chemicd^  , 
compomids,  as  tlieir  transparency  would  lead  us  to  pfesuitie^  M^^' 
.bi^^^pected  to  exhibit  some  difference  from  thd'lsllnple  salt 
when  crystals  can  be  Ibrmed  with  sufficient  regularity  for  accu- 

r%kt^  B^^ai<U'€£Qien^.(l'].  1^1  --^  :  j  ir  it  tj?  n'-.mBiHT  lo  to^hi  *<1T  • 
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lie  existence,  however,  of  mixed  crvBtals,  such  as  these  are 

•  conceht^  to  be  by  M.  Beudant,  cannot  be  questioned,  and  nml 
continue  to  mislead  tliose  who  think  it  potMble  to  cc^  on  cm- 
jtliUnt  fiwcteis  atone.  '\    '>  -^voi\»crmiO 

Ed  mineralogy  the  m06t  promineirt  insMitii  is  the  ciystal  of 
Fontamebleaiii  without  need  of  referring  to  oAer  cases  of 
intunate  mittQie,  hdt  equalhr  indisnutablei      ditt  oT) 

Among  Aie  salts  formed  by  M.  ^^^^^^^^^^^^^^^rj}^^  ^ 
.qttisrtiOried  Huit'Yaribns  instances  of  fee!  itihM^'Jxctn^  ffladi 
as  he  reyileients,  though  posfeiUy  owing  tftebf^Wl^^^MBe 
.Cases  to  a  more  compound  mule       he  htti  iibpas^  ^9*1 

•  •  There  is  also  one  inst^ce  observed  by 'tiiysi^H^^ii^" 
since  which  I  will  take  the  present  opportAnity^if  ^dtibiifl 
merely  as  adding  one  to  the  numerous  list  that  might^b^Mr^ 
but  because  it  is  in  itself  instructive  with  rega^  to  ll^Mmn 
.of  sulphate  of  nickel.  '  ■  'lortsoffdfrc^  sit 
'1  Having  offered  to  reduce  for  the  late  Mr.  Ti^iinmt  istMe  W^ 
nickel,  if  he  would  be  at  the  pains  of  preparing  some  crystiffizfed 
julphate  of  nickel  for  that  purpose,  I  received,  m  tlie  first 
instance,  a  quantity  of  square  prisms  with  pyritdlidid  stmmiits  a^ 
dhe  fin^eet  of  crystals  formed  in  his  solution.     '  "^^      -  ^ 

•  The  next  set  consisted  principaHy  of  octohediM^^^fcA^inMlif 
^obetioli  of  the'MCHntits  Without  ally  m^^ 

XT'-A  third  set  w^u^ -eftefwards  produced^  h^vki^'^^  ^mnoP^  4lh 
ad^ae^hbmbic  prtite/ which  I  coiltendM  <^d''^dt'«^^ 
mMnlMrMtf jhioli#,  btt  Wlui  probabfy  eonte't!^  ctfl^^^h^Q^^^ 

metal.  '  '  I'^^niqmalr 

aiII^ilHto'«tt.lM(^  VtM  he  Kadi  r^eepttBiU^it 

miM^ttii^l^^       of  being  botft  ngfat ;  fof 
^wWBwfiWWIiOtf  I  *fctnfd  theft  each  evystal  <iontahied  yrh 
^ctbfa^drons,  of  true  sulphate  of  nickel,  cemented  together 
triple  sulphate  of  nickel  Avith  potash^  which  gave  <he  Oi 
form  to  the  mass.*       '  m  *Ji  baa 

t  It  nrast  be  owned  thait  the  foregoing  remarks  leave  tK^*i^hjfeet 
iwfolved  m  difficulty  ;  but  it  is  to  be  hoped  that  they  m^jr^ 
least  serve  to  excite  the  industry  of  others,  and  answer  the  jVvir- 
po&e  for  Which  they  are  designed,  by  suggesting  to  chemidal  tind 
crystatkigniphical  inquirers  a  train  of  curious  and  use^  investr- 
j^tionl''i'i^  I  remain,  Gentlemen,    ^-rtib  ^jai 

jdJ  X'H'i:b  V  •  Voe»  oMi^  and  veiy  obedient  serrifai^^^^-^^"'^^^ 

A  hn»  ng^Msied  to  m«  (hat  the  Abb6  HaUy  wju  ^rdbiittl^  iiHlirJ% 

t^me  ,9ud>^dccc(ttivje  appearance,  vy  hen  he  assigned  the  rorm  ^||]|^|||£mpjChMili* 
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jgjtfm  ha£  ,bdiiou3'^jjp  f>'*:ARTICLE  IX,  .•  ,  '  '••.•vi.'iono'j 

-ayi^  no  vIoi     dldiiiau^  ...      '    .'  .  d 

Observations  on  Mr,  DanielPs  Theory  of  Crystallization,  By 
io  LBia^ciD  eiii     Philo-chemicus  Cantaorigieniiis.  ' 
97001  10  ar^ix^j  ibi n  '  •    '  -'fu/], 

(To  the  Editors  of  the  Annals  of  Philosophy.)  *  *.  "  •» 

Cambridge,  Mdrch  S,  , 

ym^o]f  j;  apology  my  appear  necessary  for  desiring  to  occttpy  a 
page  m  the  Annals  by  writing  on  a  subject  which  two  of  your 
correspondents  have  already  discussed.    The  two  gentlemen  to 
^^j^o>?(\J^^de|  have,,  through  your  journal,  attacked  Mr.  Daniell's 
g^P^, pUjGi^staliization,  pubUshed  in  the  Journal  of  the  Royal 
^^^stittition  K)r  October  last ;  and  as  this  paper  (from  the  mocfe 
of  its  publication)  issues  forth,  under  the  sanction  of  the  Royal 
^i^titijition^  its  influence,  if  incorrect,  may  justly  be  appre- 
§i^ndea.  ,  ,i:A  .Li 

^o^l^^ose  who  have  preceded  me  I  have  but  to  observe,  tiiatixi 
j^using  papers  they  do  not  appear  to  have  gopeto  the 
Tottom  of  the  subject,  and,  therefore,  nave  not  detected  all  Uke 
WQi^,of  the  paper  in  question.  :  ^  ix-i:  ml  1 

if,  as  I  trust,  Mr.  Darnell's  object  in  a  Scientific' )ttye0li^aitf<3(^ 
^  -f^c^.  furtherance  of  knowledge,  he  will  examine  i  Q()ntl:ary 
[Qgyupyi  with  candour  and  attention ;  if  otherwise,  he  will  leiasa 
i£it;genuine  science  will  always  outshine  the  ignis  iatuus  gleam 
©f  empirical  representation.  .b  r->m 

tTp^ith  that  wnich  I  shall  not  be  misunderstoci'd  irt/calllnff  jthe 
Vj^dUestonian  part  of  the  theory,  I  do  not  presume  tp  inteifdrei; 
)^  may  take  the  hberty  of  transcribing  a  passage  from  IVK 
J/f^eirs  paper,*  and  making  some  observations  on  the  mathemo* 
tical  theories  there  laid  down.  "  The  confirmation  to  which  t 
fdltide  is  founded  upon  the  consideration  of  these  circum»tancef2 
ng.  1 1  and  12  represent  a  tetrahedral  and  octohedral  pile  of  batbl 
(>oth  composed  of  triangular  iaees,  the  bases  of  which  »re  con- 
l^tuted  ot  four  particles.  The  tetrahedron  is  contained  by  foui 
Q^.tliese  similar  and  equal  planes,  and  the  octohedron  by  ei^ht  ( 
ihat  the  whole  superficies  of  the  latter  is  exactly  double  that 
od^g^jb^  former.  Now  it  is  obvious  that  solids  so  constxucted 
must  differ  in  their  specific  gravities,  unless  the  numbetrjx)/ 
elementary  particles  in  the  octohedjon  be  exactly  double  the 
nmnji^  in  the  tetrahedron  ;  that  is  to  say,  unless  tne  number  of 
atoms  m  a  given  space  be  equal  in  both  arrangements.  But  it 
^(tfl-'boti  ipund  that  the  tetrahedron,  fig.  11>  is  composed  of  20 
sjilier^s,  and  the  octohedron,  fig.  12,  of  44  ;  the  lattei"  containing 
more  than  double  the  number  of  particles  under  a  double  surface. 

♦  Jonr.  Inst.  Oct.  p.  38. 
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The  specific  gravity  of  the  latter  sohd  must,  therefore,  be  greatW 
than  the  speciftc  gravity  of  the  former."  .  ^«f^  j^,^ 

In  the  first  sentence  Mr.  Daniell  must  either  suppose  that 
specific  gravity  depends  on  surface,  or  that^olid  content  depfen<l> 
on  surface  :  by  proceeding  a  few  hnes  further,  we  find  "  the 
number  of  atoms  in  a  given  space""  mentioned,  which  proves  (fc 
well  as  the  ob^<^uri|;y  of  the  passage  allows  me  to  judge)  tt^^tMr. 
D.  does  not  understand  specific  gravity  to  depend  on  surface, 
but  on  bulk ;  and  farther  proves  that  our  author  has  fallen  into 
the  other  error  of  supposing  bulk  to  depend  on  surface  ;  this  is 
evident  from  Mi:.  D.'s  asserting  that  the  surface  of  the  octohe- 
^ron,  because  it  is  double  of  the  surface  of  the  tetrahedron,  wiD 
contain  a  double  quantity  of  matter.  *^^>'*"  >^  ^;  .i  rrrfw 

An  actual  demonstration  that  sohd ^onteiit '56^3  ft&t^d^yflfc 
on  surfttte,  is  surely  as  unnecessary  as  to  pfovfe  tliat  specific 
gravity  does  not  depend  on  surface*^  v  ^  ''^  4- 

We  may  now,  therefore,  proceed  to  examine  Jtne  mode  wJiijIi 
Mr.  D.  uses  to  find  the  content  of  the  soUds^  viz,  the  snmuia- 
vtion  of  the  sphericles  composing  each.  .  >  V  .  ,  ; 

i    Having  an  octohedron  and  a  tetrahedron  whose  hnear  ed<re.s  are. 
equal,  i.  e.  composed  of  the  same  number  of  particles,  .thf  ^  iie- 
tncal  mode  of  measurement  would  have  given  the  ctinteplt  <  .     ? . 
foBner  to  be  four  times  as  great  as  the  latter ;  but  by  Mr.  Daniell  i 

elegant  process  of  counting  the  balls  in  the  two  piles,"  * 
'  Content  of  octohedron  :  content  of  tetraliedron  ::  44  :  20. 
How  shall  we  accomit  for  this  moderii  discovery  which  portends . 
the  instant  overth;-ow  of  all  our  faith  in  geometry  ?  the  truth  is,, 
that  this  mode  of  finding  the  content  of  a  regular  body  is  never 
correct  until  the  magnitude  of  the  sphericles  is  diminished,  and. 
tiieir number  increased  sine  limite.    To  make  this  mattCT  more 
plain,  and  to  show  that  the  two  modes,  when  properly  managed, 
do  not  produce  different  results,  let  a  tetrahedron  and  ap  octohe- 
dron be  taken  whose  linear  edges  consist  of  the  same  number,^ 
>riz.  of  (rr)  particles,  or  spheres. 

The  nuoiber  in  the  tetrahedron  =  {1,4-  3,+'  6  +  10 ....  ^.  + 
*<2^f  n  -  1)  .^  j.       •         l  ♦•ffj  ,K>  ,e>Jnm»  -  'i 

mil  i/  r4f  Cvi    f.    '  /.   •.    _  n  .  n  w-  1  .«  -f^    ..  f  ^'^y  f,r^^^  ^1  " 

«\d  supposing  the  octoliedron  to  consist  of  f?#a:pyraTtiids,  ii| 
♦aie  number  fe  the  fii)st  pyrainid  =  {1?  +  2«  +  t3'  4^  4t^-iiVj3M. 

m'i^i  noiau  snij  .ict-'i^-.i^^   -l_  h  '{d  ^n^ifl? 

^amn  ttrw  vti^f  .-^irivdoem  oih:aob*<;'£  \v'Ar^V  isamM<i  /it/ll(i 

M    l.'.   f>qv'jlfli;i^  luli  «^4ilniMMEHi;jjr.l«il  ill  biTofqm^ 

1\  Vl^>5  IX^^V 


J  Coogle 


tnd     the  other  pynuosud  w  ^   ^'^^      .  til 

Jtm9W^  fm  aiun'of  the  partides  inthe  ooiohedroii  .  ' ; 


'       Q  "  f «  .  »  +  I  .  9  w     I  g 

ti'^rijT  ;  ^  •       

'        1.2.S  \         1.2.3  J 

r^'.  "        v.n  .iT+l  .  #1+2  : 2  «  .  ft  -f  1  .  3  n  +  1  — ^ 

which  is  general  for  every  tetrahedron  and  octohedcyu  whotfl 
yiipi^..|^4e  confiists  of  (n)  nnite  particles^  and  is  '  * 

'VtfHIi  trfa^  «  Be  bo  ,  or  the  body  becotaes  8<4id    1 1 4«r 
'•^■Wis  must,  'f  trust,  convince  Mr.  Daniell  that  the  Mtramaliflli 

of  a  finite  number  of  spherical  particles  is  never  a  correct  eati- 
mate  of  the  solid  content  of  a  body,  and  may,  perlwips,  induce  ' 
him  to  repeat  his  experiments  on  this  subject.  *  ♦  /  ^ 

\  .   "  Wito  the  utmost  respect  allow  me  to  subscribe  myself,  ^ 

t   ,  PHlLO-CH£MiCUS  CAM'A»RieiJ£MMk^ 

J 


.     '  aeitcia  X.     ^-  - 

^^':l*'^J^^  mUing  Cast  SiHi  and  Coir  Inm.  %  T.  Oi^  li^.  f 
-^-"^  ^  fl%*e  fiditoii  of  .  j 

Coveni  Oarden  CKamhen^ 
GENTLEMEN,  London,  March  14,  18tK 

I  PRESUME  tiiat  I  need  not  make  any  apology  for  introducing 
the  following  remarks,  on  the  above  subjects^  to  the  aotipe.  fL 
your  readers. 

It  bee  always  been  considered  a  difficult  task  to  weld  tba 
higher  converted  cast  steel  to  iron  ;  and  indeed  the  public  aim 
tedflllM'it^Sir  lAomas  Fhmkland  for  tbe.ftmt  ajpcurate  inform- 

^       means  qf  perfomwj;^  it^  jxaflfi^y,  ,by 
¥(M|  to  %  weldmg  heat,  and  the  steel  ^  hot  as  it  woul^  siJm 
iNMri  when,  hy  dexterous  management,  the  union  tt^  J% 
fiboMi  m  withodtlluldi  injury  to  the  steel. 

I  WfStlioweTer,  lately  refy  much  surprised,  by  being  iafomil 
W  Mr*  pamael  Varley,  a  scientific  mechanic,  who  was  maiijf 
'^tm  smjployed  in  tssi^ing  the  fete  Earl  Stanhope  iaf  m 
nllilosophicai  pursuits,  that  a  smith  in  th.Q  UQighbourhood  ot  kis 
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m  Mr.  cm  on  weUifig  Citt  SteH  [^ilMt 

l^ordship's  seat  at  Chevening,  was  in  the  frequent  habit  of  welij- 
in^  pieces  of  cast  steel  togc&er  without  injury  to  thm ;  and  in 
(kins  wig^^uld  unite  two  worn  out  millwright's  ptdks  i^to  a  my 
and  8enriceable  one ;  andthajk^  in  Ofdec  to  prove  the  vulue  <>$  hie 
lpiftef<»  k»  had  broken  a  bar  of  iapMOr  Mil  iM^  into  two 
pi^y  and  oimsed  the  smith  to  unite  thetn  again ;  ttnd  whicbi  9lW 
-  4onc  without  iift)«iiM  ^fMhtf  tlift  iteel  in  tha^ifti  ^^^^^ 
^- .  Jim  iiifonnafion  ot  oonne  awakened  mf  ^ipaiotkf  i  im4it^bmp 
since  made  it  a  point  to  mention  tiie  r  irrntiniitumip  -t^iwypWP^^ 
'  of  inforanvtign  who  have  oooie  iu  mv  way,  to  most  of  whom  it 
wlULt^Mir  tl^u  amongst  the  flAiher,  howevwr,  I  have  met  with 
aoioM  to  whom  the  pfoceaa  was  known,  and  particulariy  to  Mr- 
Chailes  Sylvestir,  oS  lM>y,  vAoiafenwd-fiie  that  he  nad  fre- 
quently performed  it.  and  even  with  mater  ease  ihan  in  weldii^ 
iron,  as  the  welding  neat  of  cast  steells  tomiderably  belmo  that  of 
iron.  And  that  the  chief  cause  of  failure  in  attempting  to  do  it, 
was,  by  persons  heating  it  too  much,  conceiving  that  it  requireMl 
be  treated  like  iron,  whereby  it  had  been  totally  destroyed. 
That  it,  however,  required  a  dinerent  flux  from  iron  to  prevent 
its  oxidation,  to  which  it  is  extremely  liable,  the  welding  sand 
uied  for  iron  being  totally  unfit  for  this  purpose.  He  preferred 
disB  of  bi^rax,  or  the  greenish-black  gla^s,  of  which  common 
Dotties  ate  mtMie,  which  consists  of  sand  and  alkali  only,  having 
no  lead  in  it  as  in  flint  ^lass ;  and  he  thought  that  if  it  were  to 
be  fused  with  aB^aiklitMNMd  poitioA  of  alrah  iti  would  h&itiii 
'tietter.>  f  '  r  ^^'^  I 

I  have  also  found  that  Mr*  George  Soolt^  an  ongentous  nii- 
H«hamcof'Uie  house  of  Cogger  and  O^.  ewgmeeri,  JsiuWardrobe 
'Eeciae^,  Dobtois'  dommons,  has  known  and  «m^fqi»d  tlsBipKl- 
•ttBte  >ibr  Ihtte  years  past,  and  faai^  0idjr4ife\^  dsnrs  'siiio^'irfehiB' 
united  fowr  oyhodiical  rods  of  cast  steei^  eaah  iomr  -ift^ioiifl, 

'   after  hek^  truly  tamed  in  tiM.lailhe,  into  May  in'«Mclr  to  form  9k 
triUet  for.  drawing  lead  pipes  upon  of  16  feet  in  length ;  and  so 
;|itttfecdy  Ib  their  uaioaeTOCted  that  Ihe  three  joinings  cannot  be 
)penWpedr  •  \      '  '  oi.r./  A 

ButiiAiitiiiiliiiOie  singular,  I  hate  bMi  infoiiiMd.li^  Mr. 
*XodtefillilhilKick^  of  HoOaiid*slre«t^  BteoyHarat^llbt 

.tilmlMite  <cif  mm  may  be  lins  umted,  their- endJi  bong  pii«- 
yriddsljr  endosed  in  b  wrought  iron  tube  and  heated  to  liL  proper 
*degree,  the  tube  thus  serving  as  a  mould  to  prevent  ihsed 
;it64it  iton  from  falling  asunder  during  the  operation.  -^  f  -^irfT 
(  In  order  to  promote  the  success  of  welding  cast  steel,  I  wouffl 
Ipecommend  the  employment  of  a  charcoal  fire,  a)id  the  preces, 
after  being  fonned  of  a  proper  shape  for  uniting,  siK)uld  have  the 
«uriaceH  intended  to  be  joined  filed  bright,  be  coated  with  borai, 
and  be  boiind  together  firmly  by  Ixuids,  hoops,  &c.  previously 

'  their  beii^  put  into  the  fire,  an<l  as  soon  as  tliey  arene^ed  stA- 
cien%.to.fuae  the  glasK  of  borax.  Or  bottle  glass,  thatthdjbhe 
coaled  ti^rewitihVui  their  ^outsidoSy^eii^er  \^  ilijuiiin^  ih^iih 
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t}lea<9  Bufa«teio6ft  powdered,  or  by  spnnklmn^  them  over  -wiii 
'ttiCTo^  asd  that  no  more  heat  than  is  absolute^'  n^M^ry'lb 
e#ect  their  unian  be  empk»^d  ;  and  thus  the  pn>p(irlilii»  viof 
"Bteei  will  be  as  httJe  injirredi  as  possible  by  the  process.  • 
aw|  MyUifio  ltdd,  that  It  is  no  uttfiraqtiiftte  praetki^  MWng^t 
^#id^by  SfniiCbs  to  unite  cast  irm  i»  mmAli^4;f6n  mfimik^ 
Med,  and  particiMj  for  th^  cOuUers  and  ^wmdt^Wjgm^ 
di«Do4M7afittf iriieag^MMi ;  and  possibly,  for  8iidi<Mn^pi»f^(M 
^^mm.Biam^  tslanMy weH.      L«tn^  Geml«iiM^  *  ^^'a 

irai'..iV  k        .  YmMMt  olMdieiit*Bef««iri| ' '  •  "'O 

.liM.;  -  .J ».;..- .  .      Aaaiojui  XI*  ..  .^t. 

^^a^J^tlffffi  .Oft  Discovery  of  a  nep  ui^A^i  ami  a  ATf^* 
t«'..^.i   ...         '  •  (To  i}r.  BostockO    '  »  '-Ji 

no dhfi  seeding  you  the  abstract  of  Profefisor  BetrzeJius  ii  lattjir 
jshichypuhav^^  asked  of  me  for  the  Aftmi is  of  Pkilosaphy,  I  think 
vit  right  to  state,  that  he  has  pven  me  no  instrujction  or  autbonty 
Whatever  to  make  !»uch  a  communiimtiottto  the  puhtic.  !^it«it 
1  8ee  no  expression  in  the  letter  from' which  I  can  inter  Uiat  tbft 
PiDfessor  would  object  to  this  step,  and  as  I  have  every  ceaj^oii. 
i4b  think  that  I  can  depend  upon  his  friendly  iiadulp^ence,  I  ven- 
tniie  to.  comply  with  your  request,  especially  as  i  iieel  tkft  same 
<46ttce  as  yoo  do,  that  the  inte^ting  discoveries  m  i^mealiM 
,{|^Kiibbib«made^laioim'intl^^  oir-i 

08  ban  t   •  i     :  .  '\  ALmii.MmittMiii 

ad  iotvi  }  Li  I  : 

.  A  yoiag  chemkt  of  great  HMrit^  M r,  Amdson,  who- work*  in 
iM  MiofvlxNrTr  htui*  just  diaeuiiBiJ  m  osw  fijied  SElkati.  Urn* 
imatSMiMBAinrnwi^^  fionxtbis  nant  o£  .UteoyJnjSiCBdBiL; 
'  '4hB  minmil  was.  discotrered  some  time:«moe4iy  M«  iP'iiiMhniij 
liMfwuBmi  ly ten  p€ia>He>  hmtemifomd,Jxi*fmmAmmiaiMn, 
fa#flCh|i^of  sil^  17  M  ateiaa^  «Da  tlvM  of  anr^iibalL 
Tbis  new  alkali  is  distingmbed  feiMiitlnr  iiUtOnei*t;  k  ify'ldiie 
iiifiilKilityo^its  salts;  its  sulphate  and markte  kquify  bflfeKflhey 
arrive  at  a  red  iieut,  tiu;  carbonate  at  the  moment  .wbei»ili  begns 
.to  became  red.    2.  By  its  munate,  which  is  deHqnesoent,  like 
tho-muriate  of  hme.  3.  By  its  carbonate,  whioii  does  not  readii^ 
^ssolve  in  {water,  while  it  commimicalfcti  toii  precisely  the  tsams 
tmtb  Willi oilier  alkalies:  tbeicarbonSix?^  vviioii  raised  to  a 
psd  heatin  apkitinum  crucible^  attacks  the.  |iiaitinum»  aa  i£>Me  bad 
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Prof.  Berielius  on  the  Dixovery  of  a  [A^^^ 

t.of  satuxat^n^  acids,  in  which  it  even  suipasses  magnesia.- 
J^aY/^^ullcd  it  lithion,  to  indicate  that  it  ha^j  beeffmcdvi 
ifi  the  Wneral  kingdom,  while  .^}li,^^twy^otjh^e^^^ 

/*^other.  diaoov^iyjioless  interesting  Is/ Jhat'^^ '  infamlat  liSfi. 
^\iich    gave  you  in  my  last  letter,  respecmigl&iift^ discover 
^ellurium  in  sulphur  procured  from  the  mine  of  Fahluu,  wfflfe 
employed  in  tixe  manufacture  of  sulphuric  acid  at  Grip^hb 
appears  to  be  incorrect.    1  have  just  been  making  a  riiore^^ 
rate  examination  of  it  at  Stockholm,  and  I  have  found  that 
||(.,,CiabA  and  I  took  for  tellurium  is  a  new' substance  possess'ed 
of  very  interesting  properties.  This  substance  has  tlie  propfernF^ 
of  a  metal,  combined  with  those  of  sulphur,  to  so  great  a  qe^ 
that  it  might  be  supposed  to  be  a  new  specie*  oi  ^nJp'huil.' 
following  ar«  some  of  its  properties.  In  its  metallic  staite^  it 
a  brilliant  metallic  lustre  on  the  external  surface  "with  a  tin 
red  f  the  fract^ure  is  vitreous,  like  that  of  sulphur,  hut  with  a  veijr 
prilliant  lustre,  of  a  grey  colour.    At  the  temperature  of  boiling 
wa^er  it  is  softened,  and  at  a  higher  temperature  it  melts  ;  it  ma? 
j^e  distilled  at  a  temperature  approaching  to  that  of  boiling  rriCT^ 
Jppry-    its  gas,  with  which  the  heated  part  of  the  vessel  may 
|cj,  is  yellow,  exactly  like  that  of  sulphur.    If  it  be  sublimfefl 
u^li^Hffi  vessel,  it  is  deposited  in  the  form  of  flowers,  of  ■^Wi 
!lo\3^49E.fiipab     which  are  not,  however,  in  the  stat^  iftlfi 
.pwde.  f  !j?uring  its  cooling  it  preserves  for  some  time  a  certilfii 
degree  of  fluidity,  so  that  it  may  be  moulded  between  th&fingeici 
and  be  drawn  into  tlireads.    The  threads,  when  drivrW*atit^ro^ 
•^e^t  -d^egr^^  (p:^  iineness,  if  held  between  the  ey6  an4^ffle'Tlifffij(^ 
^ra transparent,  and  of  a  ruby  colour;  while  by  refliecfed' Ifebt 
tUc^  exhibit  a  brilliant  metallic  lustre.  When  this  iie\sr  ^iifistmci 
i^l^Jieatfd  by  a  candle,  it  burns  with  ah  azure -blue  Sam^faiifl 
j^xhales  a  strong  odouf  of  horeeradish,  which  led  us  to  stipDos'e 
that  it  was  tellurium.    It  is  not  easy  to  produce  this  oj^oiufroiti 
.purifled  teTluiium,  either  because  it  does  not  belong  W^'rf, 
in  as  much  as  it  contains  this  new  substance,  or  becau^^  4tJ^di& 
cult  to  make  it  undergo  the  change  which  is  necess 
duce  this  odour.    The  analogy  of  tellurium  has  induced  me  to 
give  it  the  name  of  selenium.  —^.^^^.^  ^ 

.  Selenium  combines  with  metals,  and  generally  produces  a  red- 
dish flame.  The  alloys  have  commonly  a  grey  colour  and  a 
metaUic  lustre.  The  selennret  of  potassium  dissolves  in  water 
without  evolving  any  gas,  and  produces  a  fluid  of  a  red  colour, 
which  has  the  taste  of  the  hvdrosulphuret  of  potash.  If  we  pour 
dilMed  sniiriatic  aoid  upon  tlie  selenuret  of  potassiwi,  a  sei^nu- 


^xi^tted  hydrogen  gaa  is  disengaged,  which  is  soluble  in  w^ter, 
pre^cipitates  all  metallic  soiuUons,  even  those  of  zmcj 


^)X^n,    The  gas  has  the  odour  of  sulphuretted  hy^rogjpn  i 
t^yrhen  it.ia  diluted  with  air ;  but  if  it  is  breathed  liiss'  difutea?1t 


d  by  pOOglc 


4?9^yW^05?^^  which  continues  f(^&^  cohSftlteatfe 

^fjjg3^j)^^t>]^  suffering  from  having  breathdl/^SgSro 

days  ago,  a 'bubble  of  selenurettea  hydrogenous  gitJ^'^o  lar^rfF 
J^^M  .^^sm^l  pea.    Scarcely  had  I  perceived  the  hepatic  ijftti^ 
1^  wV/KiSfS^'  when  I  experienced  another  acute  sensation 
Wft^'^^Z^ovyjth^  a  which,  howevet,  soon  left  me,  ajitf 

schneiderian  membrane  was  so  far  destrc^jro 

i.M.m%s?l;i?p™°"^»  p™^v".p.?1  ."jffyxi'^f 

the  ancaB4  W^h"iii'^l'M«HUd 

^^Ti^'^E^^^  red,  but  they  are  insoluble. '  It 

^^^^i  fSiMr^^-  and  in  the  fat  oils;  the  sohitions  % 
651^  jbiilLMy^  ?|0  hepatic  odour.  There  exist  also  selenuretti^ 
^^M^pjljirep'of  the  alkalies  and  6f  the  earths.    V  ^"^  u 

ipeieuium  (Iissotves  in  nitric  acid  by  the  assistajffte  WPniit^y 
Pie  solution,  evaporated  and  sublimed,  yields  a  mass  crystal hiefl 
jn  needles,  which  is  a  pretty  strong  acid;  it  litis  a  pure  acid 
Jjavour,  and  forms  specific  salts  with  the  alkalies,  earths,  and 
nietalHc  oxides.  The  selenic  acid  is  soluble  in  Water  und  in 
filpdhol  its  combinations  with  potash  and  ammonia  ^ire  deli- 
jjuc  scent ;  ^he  latter  is  decomposed  by  fire,  water  is  given  out!, 
and  the:  st'knium  IS  reduced.  The  selenat«s  of  bar}i:es  ahd  ofhmfe 
^rc  t^<>hil)l(»  in  water.    The  selenic  acid  mixed  with  muriatic.acid 

Js  deconij)ost'd  by  54nclj\and  the  selenium  is  precipitated  irf^ttfe 
orui  ul  a  K'd  powder  ;Diy  sulphuretted  hydrog'ea  gas  an  ora'iigi^- 
vfll^w  precipitate  IS  tormed.  '    '4  .^t 

^■^e'abose  contains  a  concise  exposilibn  1:n6  6hai^6ttltW 
.im^  substance.  With  respect  tC  its  origiW;"^He% 
ent  fhat  it  proceeds  from  the  pyrites  of  Fahhm,  wheire, 


in<r  to 


at  itj  proceeds  from  the  pyrites  of  Fahhm,  wheire, 
to  the  observation  of  M.  Gahn,  its  odour  may  be  oft^ 


jivecf  Avhe  11  the  copper  ore  is  roasted.  The  pyrites  p6iti 
S  the  sulphur  of  Fahlun  is  extracted'^tt '  cothbhied  ^iA 
ma,  and  it  is  probable  that  this  contaihd'^elShium  in  tire  fbrifa 

a)  din  bionbm  zcji  rni^rr-rl???  ^  '  ■     [:.r-^  '»  ff    -nsoho  aiiil  09ubr 

ibdi £ Bdoubcnq '^^If^idadB  bos  ^alis^am ^.w...  <2:^i.u4ia^3  aurinsla^ 
fi  btiB  luoloo  ^9ig  £  '^Kv  :  "  ■  ^  ^.^^  .funijft  ifeib 

latcw  oi  aovfoaaib-im;iadfir&!f^5sf'9jn!ftrASd  sffT    .piiewl  odifilain 

luoii  SH  II  .;^^^Jioq  i^Mfr^<f£Lfi>\i^Pi3f5'c>;fci3J  wad  rioidw 
-uig^i^ctWHfi  oftke  Hortkulhral  Soci^yl  V'dl?iii^^P4iA^UIfbi 
^&1/rm)\  (Ml  mahy  of  flie  papers  contained  in^^efedT^^i^ 
y&^s  are  on  topics  of  mere  practical  utility,  and,  thetero^, 
j^^^l^r^^^P^^'*^^  ior  our  journal ;  yet  there  are  others ;  c?f  aifto^ 
JW^W^^ /^^M*'^^  s\ibj(^Cts  of  more  general  infee^t,.  aAd 

iBr^SpVfifiSf-M  labours  6*f  a  vefj-  actife  ^ufid  hit^lfigent  body 
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rf -Hipiiiidtuds»  ^  pesmne  that  ocnr  raaiiei^  tHH  tli»[<|i^i4iiflA 

by  receiving  from  time  to  time  some  acoount  of  their  proceedinj^a. 

We  shall,  therefore,  transcribe  the  titles  of  the  papers,  and 

%  few^ob&firvations  on  those  that  we  think  the  most  interestiog. 

Description  of  the  diiferent  Plants  grown  in  the  Gardens  under 
the  Denomination  of  Winter  Greem,  with  an  Account  ol  their  Qua- 
lities, of  the  Seasons  in  which  they  are  to  be  used,  and  ot  their 
Cultivation.  By  Mr.  W.  Morgan. — The  different  lands  of  ^eew 
which  Mr.  Morgan  enumerates,  are  the  green  savoy,  the  dwarf 
savoy,  the  yellow  savoy,  the  Brussels  sprouts,  the  green  borecole 
Scotch  kale,  the  purplia  borecole,  and  some  other  less  ii^^ 
iportant  vaiiftMk  We  regret  that  the  autkor  has  not  .g^mftiily 
scientific  namea  of  thaie  plants,  that  tinjr  iiight  hkve:  hium, 
ibmljr  iA^»tifiadi>  whiiili  jmiwit  W  done  vnlk^riigr  Wlfliii)k|||.^l^ 
teere  description,  such  as  we  lie^i^Q  in  this  paper.  •  j  vd) 
^c^On  ^e  AfipKeation  of  Steam  andits  salutary  Eftets.onlbsGnfti 
|i^0tic»dail]|ias  appUed  to  the  Fine  Apple.  By  Mi^  JemeijBloiiAj 

titaggbfliftiyi  AriU  Impro^ftBignt  By13MiineaA«KnU^ 
J^ie^vantagee^wlnrii  etean  iseaid  to  poiecaBrOfeitoW<^a{^pw 
m ith»  lamdi' iBiethod  is,  tbet  the  degji^  majr  be  nsiifei^ecbf 
4.1^11^  .||i^  jiBiijg|gpQ  wbieh  woif  te  introdaocs^m 

^  Ae  liaaee  ie  ft^uently  very  aaliitary  ta  the  plklits. 
iiliB  ipai^r  ia  accompanied  by  a  plate,  in  which  me  conBtruotion 
a£ the  apparatus  is  clearly  described.       .    '    S     (I  . 

Observations  on  the  Verdelho  Gmpe.  By  Thomas  A.  Kn^iity 
Esq.  consisting  of  a  recommendation  of  this  variety  of  grape^  as 
an  object  of  general  cultivation;  an  account  of  tha  variety' 1^ 
contained  in  the  Horticultural  Transactions  for  1814.  *  "  ritto^ 
(i^A(pedimt  of  a  Method  practised  by  Mr.  James  Mean^  Gardsner 
to  Sir  Ab.  Hunie^  Bart,  at  Wormleybury,  HertfordsWre^  ft? 
Bpening  Grapes  by  Means  of  Dung-Heat  mider  a  common  hotf 
ile4  Frame.  Drawn  up  by  the  late  George  Anderson ,  Esq;  ho\^ 
x^;«Acco«ntoftheM6tliod  of  growii^Muuirooms  in  Houses^  Bjf 
Isaac  Oldaker. — This  plan,  which  is  s«d  to  .have  beeh  tned^iiHt 
some  yeara  ivil^  complete  success,  consists  in  fennMg&buildiii^ 
^th  flues^'  and  with*  4iSsgmi  heights,  or  tien  fi  Ibeds,  hiqe 
B^phm^  in  which  the  ccHnpost  is  deposited,  whh  avnike^r^ 
centre.  For  liie'inifefe  particulars  of  the  plan  ^(mnst  nelG^  mr 
ieadcoBte  flie  engravincr^  which.  4uie0Bipan»  4bi^  pkperu  JWe 
Imiaeclocndiite  dii^^  ter  preparing  lite  atnl  aomiMudi- 

infi^t'VidiliBtiie/tottwu^  ...    ,  ^»  fx^  *Ki*  >^y.M9At$iiiit' 

'.^iSf>^aM^o^ot^Ataxwi^  nuaiibenng  Maiicsv  gor^Uffies^liM' 
IMsi  bay&iUBdfc.v{Uft[Hi)  aihipleen^ingeiMMiB 
UmUM  W  anp^irhig  (#;^.taffieBcniaMAi  ef  nttMi^imi|tem 
iiihieBt  iliiieiiUiiisj,iefcrt  to  correapond  Jb 

"  iimyAitAdm  eaili  h  i  ifcli  i,  end  4hv&  to  supersede  the  maikiug'.  jof 
Ibom  kl^  M^V^ipeint^  which  is  v«y  liable  to  be  effiaced.    c .  t 
i^Sfft>t;4he       ov^m^l  ol  SiriGeoiy&  ^uairt  Mac{^ 
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'sPlantor  f^oicmcj^-Houaes.  By  I  homasA.  kiiisrht,  Bsq.-^lu 
the  liwt  part  of  the  I  ransactions,  Sir  G.  S.  Mackfjiizie  had  pro*- 
pdsed  thf  Hplierical  form  as  the  best  adapted  tor  iurciug  house?!, 
and' Mr.  Kniif:ht,  coincidiaj^  in  the  ti^eiieral  idea,  sugtJ'ests  suiite 
mbdiiicattoiis  iii  tht>  origmai  design,  and  eadeavotirs  tx)  obviate 
«<Kidife  tobjtlilinm  that  lioA  hwyi  urged  against  the  empioyneniJif 

matn^fkat  iawJImi  to  the  ori^nal  ipmpm^  ai/miL  ^i:^i«iigrafiii|^ 

TwiliiUi  accQiipMMhMf .  Knight's  suggeatiooa. 

aiijOn  lke  Fences  most  eligiUe  for  Gburdeos  ani/Giidpiris.  BjAf 


|ii  lit  jwgjofanrfwfce^  «d;<speoadly  of  hoMy  hfedgeafdaipFrfw^ 

A»ttetaiiiwi<^i|tfBaft  ithi»  —two  iirii]HiittBb  fer  te^ctMlft 

their  young,  andn  that  they  prodoM  a.<?iiineh  grealiat^greMlC 

warmth  and  shelter.   The  practical  directions  thait  ale  gfvvSby 

,  Mt.  Williams  should  ])e  attended  to  in  the  raising  and  managie-- 
mfcul  ofhulhes.  The  berries  do  not  ripen  until  AI arch  or  April 
of  the  following:  vear;  tliev  are  to  he  gatnered  at  this  tinse,  buned 
in  lif  aps  ni  the  uround,  and  sown  in  drills  the  sacceedmaj  spring; 
the  proper  season  for  removing  the  plants  is  the  end  of  April  or 
ibefeinning  of  May,  when  the  bud«  are  just  expajuhng  mloieaf. 

'  Observations  on  and  Account  of" the  Tubers  ot  the  Lathyrns  Ttt- 
iberosufi,  with  Instructions  for  the  Cultivation  of  the  Plant  ui  a 
Garden.  By  Mr.  James  Dickson. — The  lathyrua  tuberosum  iia 
^jyctrre  of  many  parts  ol"  the  Continent,  where  the  tubers  that  arc^ 
attaohcd  te.  tifeaxootB^  «to<hfi*w  boiled,  are  seay^d  up  at  deaaart^ 
4iUE€€hesnuts  ilatiMa/eoii]ili3P&  .  aBiai|ikiU  iayiafayntadihyi  inrawi 
^ ctf  theae tubtrs.  .  ^inf>H  'i  ii  nil;  NitXw 

^  Method  of  forcing  Asparagalfi|vaotised  by^lMbr. 

iri,(iiitbBQMflqfgirifoiVftM^^  Py 
Joaerii^abincy  iEaq/''f!flrfaft  bwptiadiaai^  Maong  ilia 

.tioD,  and  by  introdvcns^  iato  tba  bed^ie^frtitnitiji  itaiflfetBatyala* 

^Jbuee  them  from  hot  lining*  to  the  aides,"  by  M^liioh- laeaiiarAe' 

plant  is  less  feeble  and  drawn  ili  ui  when  the  heat  ia  diraotiy 
applied  to  tlie  roots .    Mr.  Ross  employs  for  raising  big  asparaguj* 
the  pits  m  whicli  the  succesHi on  pirns  arc  kept  in  the  sximmer. 
^'ITpon  the  proper  Method  of  pruning  tiie  Peach  Tree  in  coid 
and  late  Situations.  By  T.  A.  Knight,  Esq. — The  auiiior  observes 
that  the  blossom  and  leaf  buds  of  plants,  in  tlieir  tirsit  state  of 
lorganization,  do  not  matenally  diSer  from  each  other ;  tliey  then 
gcjontain  leaves  onlv,  which  are  subsequently  convertc^i  into  Hie 
rnmpfmiptiiiaiiff  of  the  bloBaoms.    A  certain  degree  of  kcat  aaid 
cjij^Twrmtr  nTrrntiatflhy  thf  pro<hiotioniyo£|#   *  '^-^ms^  wadf 
7«€4Hmingly,  aiter!ma«*iandx»idiaeaam,^^  '^16^  #a 

find  iJ[id>aioth  delicate  fruit  tree«it#^»iibi1^  '^^ 

^iliiiln#iiiniiifiiii 


Digitized  by  Google 


bud»  ^hich  expend  their  leaves^  earlier  than  the  rest  in  fchespniW^il 
tii6,  bUiftsomg  III  the  axiUae  of  these  budfe,  are^jthereforapri 
th;^^lHiit.i?ak  ulatea  U)  come. to  perfectioo.    These,  a«iit>a»i<ikFfi[jv/ 
ar^^tuated  towards  the  extremities  of  the  branchesUandyfthone^ 
fore,  m  the  ordinary  method  of  pruning,  are  necessarily  destiy)ved»|ra 
whereas  ,m  the  plan  now  reconmiended  they  .we  pteservfedfl&t 
merely     pinching  off  tiic  minute  succulent  pointe^.trcnerallt  tol/ 
the  leiigth  of  oneor  two  inches.    Spurs  which  lie  close  to' fche 
wall  are  Urns  nxade ;  upon  which  numerous  blossom'  bwds  for»7q 
very  early  m  the  ensuing  summer ;  and  upon  such,  after  tke  l^t^ii 
most  unfavourable  season  (1816),  and  iu  a  situation  so  %b^fl 
cold  that  the  peach  tree,  in  the  most  favourable  Reasons^  batHo 
usually  produced  only  a  few  feeble  blossoms,- .1  ;ol>fltn*ied^  ^ 
strong  and  vigorous  blossoms  m  the  present  spring  (l;8l7)Ma«i  >ii£ 
have  usually  seen  in  the  best  seasons  and  situations."'  ^.^^yJ  .a. JJ 
Observations  on  the  proper  Management  of  Fniit  Tr^i  vrfeicimcf 
are  mten^ed  to  be  forced  very  early  in  tlie  ensuing  SeasooL'.  fiyi^f 
Ihoraas  A  .  Kmght,  Esq  .—The  principle  upon  which  the  authornq 
chvetiy  insists  m  this  paper  is,  that  a  plant  will  be  iu  a  bfitt«di 
stf^e/orrforcmg  the  wood  of  which  has  been  very  completelyi» 
npen^d  m  the  preceding  autumn,  and  that  to  promote  this  etiect,*^ 
th^  power,  of  vegetation  should  be  putintoa  state  ofrest  as  caiiyiJa 
as  poBsibla,  and  should  remain  entirely  donnant,  until  they  arBua 
penn^ipently  exqited  in  the  ensuing  spring.    Some  experiments rli 
arQ.detaded  in  which  the  good  effects  of  tliis  system  are  iMuioHi 
apparent^^      h»  rniiooon  iiul         •        ijP.hior>  .?!9nrn;)ov  ii^  aadi 
Account  of  the  Method  of  raising  Mignionette  in  Pots,.iinBu®eit 
cess^n  through  the  Year,  as  practised  in  the  Vicinity  of  LondMi^lq 
iiy  Mr-.Ueprge  Kishon.r'>fb  »f  ).'.,f:t.  „  -t  i  f.n  o.^n...ff>v  M  rri  ^rrnxioil 
Un  the  Cultivation  of  Strawberries  in  Forcing-Houses,,  duiincscf 
the  wmtex^nd  spring  Months.    By  Mr.  William  MorganiA  TnO 

Acxjount  and  Description,  with  a  Figure,  of  a  newStrawbewy.yd 
called  the  Roseberry,  orKose  Strawberry.  BvJoseph  Sabine^  iEfa^ai 
---1^  seems  to  be  a  variety  of  the  scarlet,  probably  raised  atcwsv 
dentally  by  seed,  which  was  found  in  a  garden  near  Aberde«ir|);a 
Irom  Its  supenx)r  size  and  other  properties,  it  promises  to  provRai;ft 
valuable  addiUon  to  our  more  hardy  English  fruits.  .  .msii 
^  J^ome  further  Observations  on  the  Method  of  ringingF^itutTreesaifi 
lor  the  I  urposeof  Tendenng  them  more  productive.  ByGeorojeOd 
Hem:y  Auchden,  LL.D.  &c.-~The  object  of  this  paper  is  %m 
point,  m,  Mi^i  tke  practjce  of  xinging  fruit  trees,  thj<t  is,  cnttiia^,  it 
ofi  a  circular  nng  uf  bark  from  the  stem,  which  the  author  iuil  in 
recommended  in  a  former  paper,  has  hkewise  been  recommended 
and  practised  by  the  French  gardeners. 

Account  of  some  Improvements  in  the  Construction  of  a  Stove., 
for  Flants,  by  whjch  bottom  Heat  is  imparted  to  tlieir  Roots,  with^*;  * 
out  the  Use  of  Tan.  By  Wilham  Kent,  tsq.- An  objection  ^sing*  ' 
to  the  employment  of  tan  for  stoves,  in  some  situations,  on 
account  of  the  difficulty  of  procuring  it,  and  in  all  cases  from  its 
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mm^T  rlJoriicultural  Tfh^^ctlMi;^^^)^^!.  Part  VI.  2^ 

li^^ditr^ctoptodace  worms,  Mr.  Kent  wa«  indnc^d  W6cm^ 
hQii»ei  m«  Which  the  flues  should  pass  through  fi'tti^  fepj^^fj* 
wlach  ^;>^(nne6  a  ehnmber  of  heated  air,  and  which  tippear^t^* 
be-SB'^iidatual  afr  the  tan  in  wanning  the  bodies  that  ai^  coutT-^ 

Ob  the  €«dtiv«tioH  ^  Strawberries  in  the  open  Ground.   b4  ^ 
MrJ  Micimel  Ke^ii«.  '  "'t^'-  ^     '^'^i^  . 

6ftooount  j<xf  %  ^lew  Method  of  cultivating  the  Lobolia  fulcen^,'*' 
pr«ft<dedibvMr;  Wilham  Hedges,  Gardenertothie  Earl  of  Mana-^ 
fidcfci       J  oieph  Sabine,  Esq.      -        ..■'umi^       a.  <^  o  ^  (1d? 

IDBBCCqrtion  of  a  Stove  used  for  tl-i>^l<ial  Plam8=/*^  th^C^(Wft^  - 
oflSi*  Abraham  H^nme,  Bart.  By  Joseph  Sabine,  Etiqv'^  •  v,v^s> 

1^  short  Account  of  the  Works  ofthe  llev.  John  Volktnftt'Sickl*fF«" 

anl eminent  Pomologist  in  Germany.  By  George  Henry  NbehdeiiJ^jJ 

LL.D.  &c. — We  ane  informed  that  the  subject  of  this  paper  wa^r^^ 

borimih^  1?44  'at  Giintersleben,  near  Gotha,  and  wa»  pastor 

Kheihf  ahnern  in  the  Dutchy  of  Saxe  Gotha.    Foi*  many  years  h^*^* 

paid  particular  attention  to  the  management  of  orohftfrds  ;  he  haa^^ 

thneeimii-serieSy  one  of  which  alone  contained  no  les$5  than  8000*^ 

gnyteditprem  yl'his  nurseiy  was  entirely  destroyed  by  Marshal^* 

Nej^^roopa  after  the  battle  t>f  Jena,  and  anothei^  of  Mr.'Sickler^^ 

nurte  i«>,  in  which  there  were  1,500  grafted  treen,  skated  th§^*  , 

same  fate  from  the  Cossacks  after  the' battle     tii^y/i<i*.  TOb^* 

thirds  containing  1,^200  trees,  appears  to  h^vt  fescapetlJ'  He  id 

th©huBthor  of  a  great  work  on  pomology;'  cor.sistin^  Ifes^""^ 

than  4(S  volumes,  containing  a  very  fml  account  of  all  th^f?^lH* 

trees f^hat,^tre*  grown  in  Germany,  illustrate^l  l>y  abdvfe  1,200 

platesl  u'  Mn.  Sickler  has  also  pubhshed      general  fatming  i[^ii(J^^ 

tionary  in  14  volumes,  and  a  botanical  dictidna^ry Jn  eiie  ^olui^^ 
be^Sfimanyismulier  tractsi' -^^'  n  vJ^/roH  lono.lfi  .'ftlu'J  sdi  nO  . 

On  a  Modeiof  training  Fruit  Wees,  described  by  M^Noisett^^ 
by,06orge  H^nrry  Noehden,  liL.D.  Ro.— M.  Noisette'^  WCoteM 
is  published  tiri  a.  French  work entitled  Bon  Jardiniei*,'^  fbP  Wtf^ 
year  1817 ;  it  consists  in  placing  a  frame-work  eithet  pn;Me 
side  or  «all  TOund  the  tree,  according  to  circutnstancC^,  whiiitl*!^-*^ 
flat  at  the  top,  and  upon  which  the  branches  are  trained  as  W^**' 
trellis,  in  a  horizontal  position.  Another  method  is,  when  ther^^ 
are^twoiiiidincd  frames,  joined  at  the  top  at  an  angle  of  ab^rc 
60  jdegreesr,'  'on  which  the  trees  are  ti-^iiaiedl'i  ^This  latter  frame^^ 
may;  if  necessary,  b^  coveted  with  a  giass^a^,  thus  converting*" 
it  into  a  small  forcing  house,  and  this  may  be  i^ut  cm  or  VemOv^Si^^ 
at  iiedsiirtiiiiJ  ^3iil  d-niiff  .int»th  mU  luoil  viud  i-^  '^ini  isAu^n^  tto 

,x ,   .     .4iiiiu^»bii?g  ihivnli  ad)  ^d  baaiiofiiq  ban 
^•^oi^e  lo  noh'JUiimoO  aiii  in  ^Jayaifivoiqml  ymod     Joiiooo A 
-dJiw  ,aioua  lisilJ  o)  bsmqmi    ixjsH  moWod  rijidw^d  ,ainfiri  loi 
Sfli8n£  xioiio^rdo  n A  -.p^H  ,Ja9>l  oiiiiiliW      .neTlo  9aU  9iU  ^uo 
no  ,8noiJ«iiJi8  ^moa  ni\897o^a  i6\  asi  -^o  Inam^olqms  adt  n 

jmy;oIqmmpi 
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Froceedings  of  Fhiltmphical'  SoeietieSi 

EOYAL  SOCIETY.*  >y\ 

fVA.  2G. — The  reading  of  a  paper  bv  the  Rev.  John  BnuU^ 
^iftB  conuaenced,  "  On  the  Parallax  of  the  Fixed  Stars." 
.  March  6« — The  reading  of  Dr,  Brinklcy 's  paper  was  conchidcd. 
The  Astrcmomer  Royal  having  suggested  some  doubts  as  to.thci 
<KHpwqtnf»sv<rf  Uie  Mitbor's  fooner  cteeiMtioiis  on  tlaa  n^eot^ 
he  was  induced  to  recur  to  it  again,  and  haa^^evQ^d  iiniidiiafcfieitp 
tk|«(|U^.iWlof  tbe  la«i  16  amths.  He  hm  ^m't^mithi^iif^ 
•Milmotioas  in  the  stan,  which  he.<emo,mif  fime^^ 
supp^iiti^  of  there  beiag  a  liaible  parallax.  He  thingaiihai 
tiM  atmwbicii  •ttN»  the  best  opporianilrfti  dflttda^dwqMnfr 


gan^y  t^mjetcii  with  the  dimry.  Dr.  Bridkky^daonM 
whether  the  nnml  circle  at  Aa.  QnmmA  iMMnMnrsiijlMith^ 

on  thiB.%eeoa»t»  aadwatfton  mKf  idm^Mw»SimA'ffik^m^ 
aoouiaicy^  jlhat  the  anther  differs  from  1m  in  hmtomuiamML.  i 

.  On' the  same  evening  was  also  read,  Some  Additt<ma/to.-ihf 
Croonian  Lecture,  on  the  Changes  the  Blood  undergoes  in  Uiit 
Act  of  Coagulation,"  by  Sir  Everaid  Home,  Bai  t.  V.PJR,*^ 

The  author  began  witli  some  remariLS  upon  the  size  of  ihe 
^qbules  of  the  blood,  which,  he  informs  us,  Capt  Kateor  had 
aaceiiained  to  be  the  -jVirr  ^  i^^^  diameter,  in  oxiiet ^ 
prove  the  truth  of  his  hypothesis,  that  the  tubular  structm^  of 
the  coagiilum  of  blood,  which  afterwards  is  converted  into  ve^ 
sels>  depends  upon  the  extrication  of  bubbles  of  air,  he  placed 
some  aewly  drawn  blood  under  the  exhausted  receiver  of  an  air-- 
pump, when  he  found  that  none  of  the  tubes  were  produced, 
while  the  tubes  were  imatksd  as  usual,  in  a  portioaiof  the  sMe 
^Qagi^ltpQ,  whiah  waa  tiqxiaed  to  the  ataioiifbeie»i:  •'¥haimwliior 
aofM)fif)4^  these  .tubes,  by  idacfl^p-fiM  aize  oai;a 

piece  of  coaguluia,  while  it  waa  uadenlhe  air«fMip'9*t£ilh9^ 
wa^  ^d^l;tf4  l4ier  it  had  been  exkawted^  the  liieinnaiiorQeA 
ki|p  j>h|fliib^»   He  injected  the  tabea  of  a  pieca«>ofifioagukia 

m^i^  ihoae  ott  oKagidaAed  bldod,  in  whwhtte  pdir 
bfc^a*^ul)i^  TUt  fiMH  iamipposedbgrtlifi'alitt^p>1t»iiMh 
ti^  1^  l^^lH3^e  rQfi  «iiriu€h  granulalions  apa  fovhadtiin 

annonheed  on  ifeb.  19,  lo  Sir  Wni.  Hcrschel,  instead  of  J.  F^y 

Esq.;  It  waU  eniiCled  "  Oit  Circulating  Functions,  an(i  on  the  tnUj,  y.. 

of  Equatiook  of  finke  Ditf^mircs,  into  which  tbe>  eutcc  a»C<i^ibiitt*' 

.     '  2 
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^  Sfiden"  was  mid ;  ^boU  paper,  by  B»  Bmatf  Esq.  ^<  Oii 
Wflflie  Foanlt  in  Leic«itenhire  and  MiNrlliattptoashm 

'  '  EOYAL  SOCllfeTT^  OF  EDINBURGH.  ^ 

March  2. — Dr.  Murray  read  the  first  part  of  a  paper  "  On  the 
Reiatnm  in  the  Law  of  Definite  Proportions  in  Chemical  Combi-* 
nations,  to  the  Constitution  of  the  Acids,  Alkalies,  and  Earths, 
ind  their  Compounds."  Its  object  was,  to  determine  if  the 
composition  of  these  substances,  according  to  the  theory  which 
be  has  lately  proposed,  be  conformable  to  the  law  of  definite 
proportaons.  The  part  of  the  paper  read  extended  to  the  acids 
of  urbidh  iiidbiir  and  carbon  are  the  radicals,  the  ye^etable  acids  - 
^iing  acMiifm^ed  imd»r  (he  latter.  A  v^ary  strict  coinetdence  ur 
Mi^iH^Be  «dtual  pfnpertioni/  acooiding  to  the  theory^  wkh  the 
laaa^  so  at  lxN  attivd  proofs  even  «af  4he  ti-uth  of  the  fortiM;  and' 
aome,  of  the  readfei  wpkqr  TiewB  -very  difieront  from  thoa^  wUoir 
Wva^ikeaai^vdierld  tropdMd.  Urn  rtmainder  of  the  paper  wtL 
ii>iiiid<:o>»a»a>qaAnyeyemng, 

lAiHlie.amif'aiealing  anabatvaictof  anew  p4>er,  by  Bfr.  Lan» 
j^Bfcfc^  jgn  the  gaiaM  RaMb  ef  LoiBhabcr^  mm  read. 

JAat'OfiHridaajng  the  paper  irhMiihe'hfld  prepared  on  the 
pib^ei  road»<cif  Lechaber,  since  his  second  ^ait  to  thaft  district, 
W  was  satisfied  that  it  would  not  be  very  intdligible  if  read  to 
the  society,  owing  to  the  iiequeut  reference  to  the  map  and 
drawings.  He  tJ\erefore  contented  himself  with  a  very  few 
remarks  explanatory  of  the  views  he  entertained  of  this  interest* 
ittg  subject. 

^ '  In  a  former  paper  he  described  the  general  nature  of  these 
shelves  :  he  has  since  asceitained,  by  several  observations,  that 
ilhey  are  perfectly  horizontal.  One  very  remarkable  circomstance 
unending  4hem  is,  that  in  one  or  two  instances,  they  can  be 
ira^d  in;  a^ipeffect  circle,  around  little  isolated  hills,  on  ft  lerei 
Mil  the  comnponding  line  on  the  sides  of  the  valley. 
:  illi'hia  fonttir^sit  to  Qbti  Koj^  he  traetd  the  abeifiaB  in  that 
%ailay'.#idy ;  bn^e  late  occasion,  hofWrms  he  discofeied  that 
-litgfmew^  t»  hO'femid  in  Qlem  Speaa  ^d  Glen  Gluoy.  Tbii 
tirti^Uliy  cdataiai  ona  awga/  nt  an  elevation  Id  feet  higher  than 
#MllijOfoinjf  oC'tlKiBa  inrth# etlMT  gtmm.  IM  tw«r  Ahdite  next 
IfaMltMd^M  tit  'bai'fmDd'in  GHM  Roy  dMi../  THae  V^pehMat 
Yhna  thndighr<li0th  krwer  and  npper  Glen       a^  toska  nMrthr 
th«  flikt  mossy  gioiind,  foming      t&aOmM^^^*^  ^6m^  ^  - 
near  the  Loch  of  Spey.    Besides  thesfe  two  she*re»;  which  ?tT^ 
the  particular  property  of  Glen  Roy,  there  is  another  at  a  lower 
level,  common  to  Glen  Roy  and  Glen  Spean.    lt«^^<5^  extritrfii- 
ties  are  to  be  traced,  one  on  the  mountain  of  Ben-y-vaan,  near 
^^;hbri<te^^,  andliie  other     ti^>^«*'^^Aonachmory,  oiie''  of 
^J^  J^}^;^^eyij>  group,  nearly  jw*^  ^    shelf  mieiy  be  fol-  • 

lpaiidia»hiinatie¥eiy  wfaere^>in4ir  ^  "a^l^slrinii  .  it 

> 
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rtin!t5  -Tt|^-*l*  whcS^  ext^t  of  Glen  Spean,  Loch  La^tf,  ^  -flfi^ 
ri#tt» 'P^ttaj^/i%s  for  as  the  Pass  of  Muckutt,  ^re  if 
round  on  what  is  the  summit  level  of  tiie  comitry  tftere*,  kw! 
retwrn^  h&tk.    It  is  also  distinctly  traced  running  into  the  ^ 
of  toch  Treig-;  w         nvih^if  Ju^Ji  b  «A    .t>qooeonnj«  eiu 

Mn  the  paper  formerly  read  to  the  Society,  Mr.  Liitid^y  ^. 
stated  it  as  his  opinion,  that  such  appearances  fit  "geneii^^i 

to  be  attributed  to  the  operation  of  the  waterfer  W>'1?ck^/^  k  

last  inspection  of  those  itt  Lochaber  has  not  otll/ confitinecl 
conviction  in  the  truth  of  this  theory  with  respect  to  them,  but 
has  led  him  to  imagine  that  he  has  discovered  the  boundaries, 
extent,  and  shape  of  the  ancient  lakes," well  as  the  ^alhte 
which  produced  their  evacuation.    He  conceived  thit^Se  ll^ 
warranted  to  conclude,  from  the  observations  he  hfts  'tiikd^,^th|l<'* 
Glen  GHuoy  was  at  one  time  an  independent  lake,  havirtg  'rts 
leyel  12  feet  above  the  lake  of  Roy  when  at  its- highest;  iM^'' 
which  it  discharged  a  stream  from  its  N.  E.  ^xtt-emity.  G\^W' 
Roy  must  have  contained  an  independent  lake  in  two  diffef^ift'' 
etates,  as  indicated  by  its  uppermost  and  second  shelves!' 
Whilst  in  the  first  state,  its  level  must  have  be^ti  snch  thsrt^t* 
diwcharged  its  waters,  and  those  tributary  to  it  from  Lobh^Gld^, 
ill  the  direction  of  the  Loch  of  Spey,  and  by  it  towards '  thg*^ 
eastern  8«laiGiWteii'4*ib-  Was  the  case,  a  barrier  milst  iirf^i^^ 
eilisted  at  the  motith  of  Glen  Roy,  separating  its  lakt^  frotriMH^ 
atetW  thne  occupying  the  whole  valley  of  the  Speaii,  «it  tl^^ 
lereKof  the  lowest  shelf  of  all,  and  which  has  such  a  relatioti  ih^ 
the  smninit  level  at  the  Pass  of  Muckull,  as  to  warrant  th^  cbrf^ 
clasion^  that  it  must  have  sent  its  stream  through  it  towards '^e?* 
eastern-Be^V  by  the  couree  of  the  river  Spey,    Two  diflerenF 
niptures  took  place  in  the  barrier  of  division  between  Loch  Roy 
and  Spean.    The  first  diminished  the  sui-face  of  Loch  Hoy  sdP* 
much  as  to  render  it  tributary  to  Loch  Spean.    The  ft^conff"^ 
breach  reduced  it  to  the  level  of  Loch  Spean,  of  which  it  ntN?* 
formed  a  portion.    Whilst  the  lakes  were  in  this  stat^,  ^Mt^ 
Lander  Dick  supposes  that  the  whole  ground  at  thfcit  so^i* 
western  end  was  an  unbroken  mass,  and  that  the  Great  Gldri^of^ 
Scotland  had  then  no  existence,  and,  consequently,  that  wfi^^P^ 
aite  now  tlie  mouths  of  Glen  Gluoy  and  Glen  Spean  w^re  shutiif^ 
hy  m  terra  Jinna,  and  that  the  united  waters  of  the  whote^bko??'^ 
fonaed  a  qver,-running  through  the  Pass  of  Mucknll,  toward*^ 
the  eastern  :sea.i^   .'..m/ij    ..  ..«•  Li.iis  ^av^5ie-.i^»1^ 

lAoi  ,examinatibnu?rf '^he  GlenJ?yt<>rn'a-albitf,  ^HGli^?  Glfen^^ 
Scottertd,  stlrrtching>ith  a  diagonal  line  across  *t;h^  tslatid^fr^W?^ 
InTemess  to  Fort  William,  has  convinced  Mr.  Latidb^'  iyick^ifi^'' 
it  has  owed  its  origin  to  ^ome-eonvnkiori  of  nature,  and  ifhS^ifi'^^ 
opeakiir  of;thi£i  vast  diaKiti  was  the  cause  of  the  dlsjlfeli^gj^ 
the  iwaterr  of  tkft  lakes,  ttnd:  of  the  chaage  of  the  da-ectte  ^VfQ^ 
cuiTeiit  oflthbiriverfc  wUi(-iiii^w  t»i^n  ^the  western in^l^idpflWP^ 
eafrteru  6ea;^^s  they  s^ent  t<>4iavedofi&^rmeriyir'  }^-c6Miiv^^^ 
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aj^  Ui^,ik9rizoiital  shelves  of  Lut  haber,  and  tbi64?^t(©ni«Wt 
a^os^;th^;isl^,  reflect  a  n»*Mi^.<^ifi^<»aftfthrfsti^ 

 ifm^  F^^  ^accfljWt^of  bisnew  instfi^mM^ 

ifioscope.   As  a  deMsnpHon  of  it  is  ^^^4y^ttoM^ 

i^iM^Mp[ie  meetmg^^.  Brewster  laid  bt^f^M^bte^fihllMlflfl 
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,2aniibnuod  ■  ^vtft-^jrrju  (}l  rum  Ir^  . 

I^W  ^iRT^TrWe  Sjicretary  i^ad  a*  oom^iuilicitioo  fwMir 
m4j  syj^^p^lploti 


^MfV^I!ifHlf9^i¥^^^>  in  Ayrshire. 


imock,  oUxSQme  fossil 'tu^k^  fouad  in. 


^fn  edging  through  a  bed  ulluvial  clay  to  the  depth  of  IT^D 
feet,  tour  large  tusks,  resembling  those  of  the  elephant,  werRil 
fQuud  ;  and  also  the  rib  of  some  large  animal.  The  lar«j:(jst  tuHk**- 
measured  40  inches  in  length  and  12-i-  inches  in  circumferenoe' 
at  tlie  maKillar}^  extremity,  and  S  v  inches  at  UieuNUi.tijii^  thft}<» 
s^iie  l>t'd  of  clay,  remains  of  shells  were  found.  '>         ^''f  i^i  li 

At  the  meeting  on  Jan.  10,  1818,  Prof«  Jaqoe^on  ceaAs^paimb 
01^  the  geognostical  characters  of  sii^^e  |aii|)^djs.  nifeftbis^S^ 


ributi^n  of  plants  a^^  sMiimals^Qf  Jili^artim  6st^'* 
istanc^  few  jyi^-eq^tp%^teiglMrfj|^^ 

(gp^^l^  ..i>b«H^able.i||^  t|Ci|liiwmJBidfc»Ai<t^^ 

ix)f  pentttual  sno^f t  i<AUIiq)i^  ^  ^iM#iiHMlft» 

«««S«t»?V  jq^ks.  w        F«svad .  to  be  iflifep^idli^ 

^  thiB.fi^aces  occupied  by  the<liif«reiit*-farmaK 
tioflii,  o^fJjto.fhe  geneiral  direction,  dip,  arwl  inclinatipir  of  ♦hobl 
»tIiii.,^  Thus,^although  the  general  cliaracters  of  the  fbtfeiations"" 
te^,  tlie  nortli  of  the  Frith  of  I'orto  agree  with  those  of  similar^ 
gCQVaps^  of  rocks  on  tln^  cuutiucnt  of  Europe,  aiidialthoilgh  tlioy  '' 
e^ioit  such  characters  as  show  that  they  are  members  ofca 
tlic  liamfj  general  series,  and  have  been  tonned  at  .the  saA£i^ 
time*  yet  d  we  contract  them  with  the  CsQtilJo|iv,«y vptiRiiitoiiicA 
transition,  and  floetz  rocks  of  other  tracts,  ai^safiftitilHftadl 
^ad,,jqit  ejcainplti,  we^-^haA^njapj^^ry  ^^fagndifliiiiliMiiiii,  mkt 
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tailizalioii,  aild  tkit  the  peculwilMiwbkdi  iei^^  . 
ttiem are  toJiQ s^mi4$x»ak^  of*  n  wdA9x  desarjptiomirtlirthail 
local  difiierences^  observable  in  crjBtaJi^mtkMB  tffxim^  nmrnm 
^THim-  Bu4:tha  geonoaiieifidim 
are  yary  diicceiit  &<m  ihoia  of  iiioimlam.ibollaiiWu  ndtdnid 
tiiajNim'  weoia^  <^eryiwheia;  miim.c^$ii9bi^f'^f(m 
manv  kindk  of  diatnbationsy  in  thia  laspac^.  af^vo^cAdBg  atfiofli 
'  'mewjiXi  i)(dia^iia<ohikrvakiai  die  physidil  fomtvi^ma^oiwi^^ 
and  TagetaUes  .om  .tkit  fiiee  af  iba  eaiA«  a«lmo|,  JnMva 
entered  Fery  partieulaily  into  this  iiiteiestkig  siili^eiBt.jiiA^f^iie 
same  meeting^  Prof^sdor  Jemesoi!!  read  some  obsenration»cm  t^  ' 
natural  history  of  the  diuiuoud;  and  stated  it  as  a  conjecture 
t^at  the  remai'kable  hardnea8  of  some  wood^  xnay  bQiOwng.^ 
iheir  containing  carbonaceou3  matter,  approaching  to  the  adaa 
man  tine  &tate,  and  tliat  the  diamond  iteelf  might  occur  aa  a 
i^cretiou  in  grain,  or  even  in  crystals,  in  some  of  the  .^egetabies 
in  the  w  anner  regions  of  the  earth.    He  also  alluded  particularly 
to  the  natural  history  of  the  tabasheer,  or  vegetable  opai,  found 
in  fiome  oriental  vegetables  ;  and  from  the  great  tendeocy  ohr. 
serred  in ,  some  vegetables  to  secreta  silioa,  he  offsosdyiia&ia 
conjecture,  tbat  some  sihcified  woods  met  ysdk  on  the  s&r^ci  of 
the  esj^h  mighittbatradfa»«r  brandiaa  of  im^ wbyfc ihai^hwm 
lulled  by  |li^i9Taiji  seoretioin  of  siUeeoaa  mfttter.      'uin:;  ods  lo 

At  the '9iBi9.  in^efmg.  t]»^  Secretary  read  a  coiami^maafida 
$:qq|  Vb^  B^ttof ^amgeoni  of  tbe  So^h  I)effiii.Ab)ilia^igivin|^iK 
ac^9iHipft  of  ftii»phniiy  of  pluaMi0Bi  m  tlia^nwJoa.^aiiraHiijratt 
ii^i^QUPus  biid#,  psi«ioiilaii|r  ^aavnoa.poidtQ^,  ita  .  Aat:^*^^ 
.re^emble^  ^e  males ;  aod  dioiiiQg'ihat'tUaia>aji9iiiratM 
' .    advanced  ^e  only,  sad  not  to.  be  apcowatad  a  jnwstrosity^  bi7  Ji$ 

At^he  BiaetiMag  on  Jan.  24,  Mr.  James  Wslsbn  communioaied 
some  remarks  on  tli^  eggs  ot  the  common  frog,  and  on  the 
pole  in  its  early  state,  tending  to  prove  that  the  young  auunal 
derives  its  uourishmeut  irom  the  mass  of  gelatinous  matter  with 
which  it  is  encompasjsed,  and  that  by  means  of  a  filament,  aimlo^ 
gou^  to  au  umbihcal  cord,  by  which  it  is  attached  to  the  masd., 
Mr.  VV'ilson  also  gave  an  account  of  the  progressive  developj 
ment  of  the  members  or  extremities  of  the  animal,  as  observe^ 
by  him.  At  the  same  meeting,  Mr,  Alexander  Adie^jopticiaB^ 
^d^bited  and  explained  bis  new  instnunant  called  the  sympies^ 
meUr^  fir,Tin^a^mrar  of  coB]^[HPasiiQiii;  m  wMck  .tbe  aiioTeabla 
Q(>]ui];^  poM§is  of  0^1,  inalndngrin  ai^w  tnliaia  puitioniofrfeoiqf 
ife^ j^jb^Wjtllf  ifel>JtoBiv  aacordimg  to  the  denlSt^fidebatmol 
ipfaiipfei>i3ft%  li#r<pirtiiftsaale  is  made  to  sUda  up^andtdanD/^isa 

.  Pei«,7/q-Ttie  ^i^retarytJ^.%^^ 

QOwtof  ^  Ajfnc|tnQ£ang--oatS9g»1ldil<^^ 

tbe  pippierty  of  Mr.  Builodi:  of  flia  PjocadiUy  mu^e«jUDri^l^rIBItM 

|pitieidtt0&>n1o  his  paper,  he  gave  an  account  of  the  mann^r^.oi^ 

the  anipoal,  as  described  by  Captain  Payne,  who  purchased  it 
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ttd/ile^oicBlilMi^SrdBi  a  native  trader  wiioliaa  broughtlt  fi^m 
ItedfidioDnoiet^  :^tClf)t8m  Pa^ae  Uad  h  m  Vm^  for 
4M8  tlknrrrtwb  months,  it  showed  ttD  indination  tb  Wits^ 
Ij—jiifhiiiiian  astkms;  but;  aem  aMenyled  th«  imitiliolft'of 
>aiuditi  nB<?vdidiited  the  Breet  jortqre,  aari  wril^  .w  Ae 
jnttfei^wt'tfti^frilM.*  of  the  rove  esKlreiiDliA*  it'wai^  dhtf 
mte  M^bhs/apd  no^  tonid.  It  aMoeiated  fbdKarijr  iM^tt^ 
dmyiaibiMptuig  one  boy^  to  wfaDm  H  showed  a  decided  tnid 

was  a  faitfalal  attendant  of  lb<r  tMMtfi 
flilbs0/atetd]n6at  erery  kind  of  vegetable  ofiet^d,  WQd  very  fi>tid 
^weet  artioles  of  food  ;  but  did  not  relish  any  kind  of  butcher's 
meat.  As  the  vessel  approached  tlie  colder  lali: des^  it  became* 
somewhat  languid,  and  carefully  wrapped  itself  in  a  l)laiiket  on 
retiring  to  rest.  From  accounts  given  to  Capt.  Payne  by  negro 
tradexs,  on  whose  *veracity  he  placed  dejiondence,  it  anpears, 
thbt  in  its  native  haunts  it  ia  a  very  formidable  animal :  they 
sA  a^eedy  too,  in  affirming,  that  ilegro  girls  had  sometimes 
been  carried  off  and  kept  in  a  state  of  frightful  captivity  for 
years ;  stories  whicli  have  hitherto  been  regarded  as  resting  wholly 
on  the  anthority  of  Purchas's  "  Pilgrimes,"  and  other  old  works. 
\o  JU4:2i.^The  second  part  of  Dr.  Traill's  paper  on  the  AMctti 
bf8D^iia«itaiig  was  read,  containing  an  account  of  the  di^<^(ec(Mb 
itf  die  animal .  To  this  dissection  both  Dr.  l^aiU  and  Dr.  Vm^ 
of  liveipdoV  dedicated  all  their  leisore  hcilMi  fer'sever^  dnya; 
'Shqf'  found  Tyson's  descriptions  in  msngr  rsipects  "^j^^oieik  i  but 
tiy^ymlsp  d^ected  ssTanl  mistakes  aiid  attassioay: '  It  w6ttld 
HsfdlbeiMfc  of  nla^  «o  attempt  to  any  'MfccMSlt  ^f^m 
Iwihimrii  .irn  qhseetions  which^  mdeed^  ctiidfl ^j^n^ly ^jig 
alm^gfd^  "ItflMiy,  hoWisrar,  be  misntio^^  tlild^ey 
ttMma^goltam  huMstsd  aear  the  tc^  of  jlM^tiiigh,  ^riVUfi 
abfaBaib  to  Iwire  escaped  the  iMic^^yt'Tt^^M!^  Kkm^,^mi 
Gwnef,  The  action  of  this  muscle  is  to  diaw  the  thigh  up  ^ 
toward  the  body ;  and  from  its  be  ins:  evidently  caloMated  to 
fecilitate  climbing,  it  has  been  proposed  to  name  it,  fnusculus 
scansoritts.  The  animal  wcu»  a  feinale ;  and  the  anatomists 
remark,  that  the  peculiar  form  of  the  pelvis  shows  that  the  erect 
jfiosture  is  not  tlie  natural  one  of  the  animal ;  ^r  that  in  the  erect 
postuccj  it(  would  be^  ^xtiemeiy  liable  ^  i|)^o(Uoa  hi  the  gravid 
state. 

March!. — At  this  meeting  the  Secretary  read  a  notice  of  a 
UWfpiadTuped,  from  the  Stoney  Mountains  in  North  America. 
It ;iB  described  by  some  American  naturalists  under  the  nrrtne 
flPsiajBontana;  andalktrobsemia  lsrani6iiitMi't#  aoifeider  it  sus 
^^jijpatfisa  iai>antelopa.  Profossor  Jaanesott^  from  Its  ^xtehidl 
appearance,  and  the  circumstance  of.  the  geT\us  anteloj^e  bein^ 
teei|h  to  Ithe'Kew  l^M^^iEleig^bses  ahould  foe  introdtmed 
tiilD(pieTrboio^cal  igi«tethv  hs  a  liaW'^g&{m.bl9tWedii  <^e  genera 
calMland  anteSope.  fila  liiho'tecdmiaiitettdfei  iSM'  iirnDdiAstioii  of 
ttaai  isiiiiil  Hirl  <9iaat  Bi^lain  Dto  AclMttil  olr  tbe  imcommoii 
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fineness  of  its  wool,  which  even  excels  that  of  the  beat  merino 
•heep.  Specimens  of  this  highly  interesting  animal  were  exhi- 
bited, and  the  Society  owe  them  to  an  inteUigent  gentleman^ 
Wm.  Auld,  Esq.  who  long  commanded  in  Huoson^s  Bay. — Al 
the  same  meeting  Professor  Jameson  read  a  paper  on  the  form- 
ation of  valleys.  The  object  of  this  commmiication  was  to 
propose  an  opmion  which  connects  the  principal  phenomena  of 
valleys  withtne  rocks  of  which  they  are  composed.  The  subject 
was  treated  of  under  the  following  heads  :  1.  Simple  minerals 
are  formed  with  surfaces  var)nng  in  their  direction  from  the  evea 
to  the  highly  waved  and  angular.  2.  Mountain  rocks,  or  thoee 
masses  of  which  the  crust  of  the  earth  is  composed,  like  simple 
minerals,  crystallize  with  various  surfaces  from  the  even  to  the 
angular- waved,  and  thus  give  rise  to  considerable  iaecjualiti  js,  as 
single  hills  and  small  valleys.  3.  Mountain  rocks  also  crystal- 
lize in  ranges,  forming  chains  of  hills  or  mountains,  and  hollows 
between,  or  greater  valleys.  4.  Those  ranges  of  mountains  and 
hills  occur  grouped  together  in  various  ways,  with  numerous  prin- 
cipal valleys,  depending  on  tlie  nature  of  the  rock  or  rocks,  and 
of  various  other  circumstances  that  prevailed  during  their  crystal- 
lization. 5.  Those  mountain  rocks  in  many  tracts  on  the  face  of 
the  earth  are  enormously  accumulated,  and  thus  give  rise  to 
tracts  of  alpine  lands,  such  as  the  Pyrenees.  6.  On  a  mor^ 
general  view  we  find  vast  circular  accumulations  of  high  Iand> 
fiuch  as  the  sea  of  Europe,  including  that  of  Bohemia,  Hungary, 
8cc.  7.  The  opening  of  the  circular  and  other  enclosed  vfiJley a 
give  rise  to  deluges.  8.  The  various  original  valleys  shown  t^i; 
be  formed  by  the  particular  mode  of  crystallizing  oi  the  rp<d^ 
and  other  attending  circumstances,  were  aflenvards  more  or  less 
altered  by  the  action  of  running  water,  but  more  particularly  by 
the  influence  of  the  atmosphere.  •  i 

•  'i  to 

.   ..•••*  ^'i't»qi*j<j 

•  ^  ■         AirncLE  XIV.  '  ^ 

•  * 

SCIBNTIFIC  Il^TELLiaSNCB,  AND  NOTICES  OP  SUB jte(*Yl^''' 

CONNECTED   WITH  SCIENCE,  *J  ^' 

t.  On  the  Aphloffistic  Lamp.    By  Dr.  Edward  Daniel  Qarka^) 
Professor  of  Mineralogy  in  the  Uairersity  of  Caiabridga^ 

*,   '  .  t  {To  Che  Editon  of  the  Aooals  of  Philosophy.)    r  i)ti^ 
GENTLEMEN,  .  .  •  1/.  ^  ^, 

Since  I  commumcated  my  observations  respecting  the  meieon^ 
which  was  seen  by  day-hght  in  Cambridge^  an  article  hoA  ap* 
peared  in  your  number  mr  march^  upon  the  Lamp  without  Fi^Mte, 
to  which  I  ailuded  at  the  close  of  that  commmucatioE*  Tht 


«»  « 


* 
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T^^flj^  ^    JScii'/itiJic  ifiteVigeii^ 

■,\\\^mc)f  tTii.^  ingenious  contriyahce,  it  seems,  i§  yet  u£ 

\  Mir  [(      IS  must  be  \v  ell -a  ware  that  it  is  iui  ext(  iisi 
cff  Sir  /A///7?yv//;7/  Df*t>y'«  experiment  WiWietlte'r.    Au  iLceidcnfat 
dT;         '.ion  ih/WTr.  Cari/.s  shop  in  the  Strand,  enabled  Mr!' 
Ilnhiir  I J  luring  to  Camhndge  intelligence  of  the  curious, 'not  to 
ay  iin^ortdnt  use,  which  had  been  made  of  Sir  Humph n/*^ 
bseovery.    W^e  succeeded  in  the  first  trial  we  made  •  anil  a 
irnp  thus  ignited  was  exhibited  in  my  lecture  rpopi, 'before  the 
^'iitlf'tnen  of, the  University,  where  it  continued  burning  dunng 
many  hours.    Siii  1  had  no  idea,'  at  the  time,' /of  the  degree  of 
'*  yht  aiid  heatwhiA  this  aphlogistic  lamp  was  papal) le  of  exhilDit-^ 
and  as  niany  of  your  readers  may  yet  riemajn  as  ignoraht" 
;  ^)oweis  as  1  vi^as  in  my  first  experiments  with  it,  I  will 
sta'te  {he  metliod  by  which  it  may  be  ihade  to  evolve  a 
jfee  of  fight  not  only  sufficient  to  enable  a  persbiv  to  read  thi*  ^ 
>unallest  pnnted  or  written  characters  during  the  nvi\i\,  but' 
Which  radiated  with  the  intense  splendour  of  substances  under-^ 
gMng  conibnstion  in, oxygen  gas,  and  is  attended  by  lu^al  so* 
ppiyerfiil  that  the  alcohol  t'dken  fire,   and  the  lamp  becomes* 
fohtaneously  lioht^d  within  a  few  seconds  after  bcinf^  ex  tin-: 
isnea.  ' •  : 


It  has  l>een  "already  stated  that  the  ^?aiV;V^^  ^'"^e  jo 
MKlogistIc  lamp,  ought  not  to  exceed  -j-i^  part  of  dh  iiich'in  dia-' 
metier.     Twelve  coils  of  this  wire  (spirally  tvvihted  for  tho' 
purpose  found  the  tube  of  a  tobacco  pipe),  ^Ve  to  stuTOund,  six' 
^he  wick  of  the  lamp,  and  six  to  remain  elevated  ajjo^e  the^ 
^ck.    But,  haviixg  this  information,  nine  persons  out  "(if  t^Ti| 
BSffjf^Tail  in  their  attempt;  or  produce  at  best  a^  feeble  effect  ^itYi^ 
the'  l^mp  ;  simply  from  the  circumstance,  either  of  their  ntakin  j; ' 
t!fee  diameter  of  the  coils  too  large,  qr  fro'Ai  'Kvistini;  also  inl  >  a 
spiral  form  and  confining  by  the  press\ife  of  the  wire  the  cotton 
wick.    The  wick  should  be  small |  and^uite  loose  in  the  burner 
of  the  lamp  ;  and  every  fibre  of  tHe  cottoirsliould  be  placed  as 
perpendicularly  as  possible.    The  diameter  of  the  coils  should 
DC  exactly      of  an  inch  ;  they  should  he  as  near  to  each  other 
as  possible  without  touching,  those  which  lie  uppermost  being 
clatter  together  than  the  first  spiral  coils  wliich  ri^evfr<?m  thetQp 
of  the  wick.    I  succeeded  best  wlien  -there  were  six  coils  above 
the  wick  and  9^  below,  upon  the  wick.    Tlie  light  thep  given 
aflt^V'as  too  intense  tabe  endured  by ^^^r^itrlit.    A  cfark  pass^gtf^ 
ill«minated  by  it,  and  the  <//foAa/  w^^*  twice  6pontarieon|ly 
kindled  in  consequence.    When  the  same  lamp,  after  b^g 
extinguished,  became  ag'ain  ignited,  in  its  aphkfgistic  state,  1 
read  paragraphs  from  newspapers,  and  manuscijjj|tJM)i£aL  jmtten 
in  a  very  small  hand,  by  the  light  it  afforded.,  '  *  ,^7 

^<fc  Ai  caiidi&i^di  Up.  Car</t  subscqirfrtt  InCftritia'  ^m,  v  i  »if  this  lamp  i« 
due  lo  Mr.  Ellis,  of  Dat/i. 

'   Vol.  XI.  N°  IV.     "  _  U 
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II.  On  a  Lamp  witlwut  Flame.    By  FraneU  EUis,  Eir^f. 


0 


DEAR  SIR,  >    B«^'-jmi%\^  mi&^ 

I  thank  you  for  the  laminated  platina.  I  thank  you  too  for  tile 
wire,  and  the  account  of  the  experiment  to  which  it  is  applicable. 
Is  it  not  whimsically  singular  that  you  should  have  happened  to 
give  me  notice  of  an  experiment,  which  I  had  devised  (and  as  I 
^ov^hty  the  first)  more  than  six  months  ago  ?  The  idea  having 
occurred  that  platina  wire  made  red  hot  might  conveniently^  be 
kept  in  that  state  for  an  unlimited  time,  without  further  apptica- 
lion  of  heat,  you  may  recoUect  I  wrote  to.  you  iox  some  of  the 
frire  in  Anguat,  which  I  anphed^  neaiiy  m  the  .ihiraeflr  yea 
describe^  to  a  ^nnll  spirit-lamp.  By  my  arrangement  hght 
iuffieient  was  produced  to  enable  me  to  distin^giMmtbeil^Mf7bf 
^  wailch  at  the  distance  of  a  foot  from  the  wise.  Yovny :bh)^ 
on  tihe  coil  of  wire  till  it  ceaeeft  to  be  luminous,  and  in  |Mro«riiuA 
eecotida  it  again  becomes  red.  I  i^owed  the  ^experimMt  ll 
aevenAf  mi  among  othem,  to  Dr.  Wilkinson^  -who  aftufwatds 
fcYhihtod  it  at  hie  lectures.  I  hare,  some  opnodtir.tsi  Insi 
whether  it  vf!^  known  in  L^idon  inior  to.  thetinie  IJnaveansni 
jidbed. 

I  lemain^  dear  Sir,  your  cbediCTa  serMmt^    d  97^1! 


'I-    01  7150 


^  •  *  IIL  ExpedUion  to  thu  Northern  Oemn.  ^  ^^.^ 

One  of  the  moet  rauttkaUe  natod  pbemmienanthadbhiift 
occurred  in  modem  times,  is  the  disappearanoe,  or  bieaking  iip 

of  a  large  part  of  the  enormous  masses  of  ice,  which  hajve 
some  centuries  been  accumulating  in  the  different  parts  df 
northern  ocean.  This  accumulation  has  taken  place  to  the 
greatest  degree,  or,  at  least,  its  effects  have  been  the  most  percept- 
ible on  the  eastern  coast  of  Old  Greenland.  This  territory  wals 
originally  colonized  from  Denmark,  towards  the  end  of  the  tenth 
century  5  for  about  four  centuries  it  kept  up  a  regular  communi* 
cation  with  the  mother  country,  until  the  ice  totally  blocked  up 
aU  access  to  the  shore,  so  tliat  for  the  last  400  years  all  com- 
munication with  it  has  been  cut  off  from  the  other  parts  of 
]^^ropf ,  and  there  can  be  little  doubt  that  the  inhabitants 
mi^thave  periished.  Since  tliat  period  an  immende  himi&iii 
haa  extended  ifom  near  the  soiitnem  jpoint  of  Greenhtnd^  ahiDff 
ti^ii^l^ojL^.eastem  coast,  strotching -across  to  Spiti^ergeOylbajEaiiil 
Ifimi^Tes^^h^Teei^Mom  be^  Iheeefqmpn, 
hfifffffyv^io  be  the  most  decisive  evidence  that  ahftatftfto^orlOTee 
yei^a^  tl|iA,)t>dnier  of  ice  was  brokeix  in  FactopBpatfBiMd^llat 
dttnng  the^^mmaers  of  181jS.ipd  Iftl?,  laxfg^  trm^  ofiilhesiMi- 
em  ocean,  that  were  before  completely  impassable,  Decame 
conqparatiTely  Aee^frifin  lOhikliK^tion.  We  hAte  W'^^fm^ 
4imeequaUy  decisive  teituAonj^'td'^^  fact,  that  a  auffiW  <^s-r 
^lace«n«nt  of  the  ice  has  taken  place  in  the  |pait  o£ths  QOrthem 
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ocQ«n  above  Davis'a  Stmits,  and  that  different  whale  ships 
have  peneti-ated  beyond  their  usual  limits,  and  found  the  sea 
comparatively  open.  In  confirmation  of  this  change  in  the  state 
of  the  polar  ioe,  we  are  further  informed  that  immense  masses  of 
iUhave  been  met  ivith  drifting  down  the  Atlantic  ;  some  of  them 
awl  far  as  40^  of  latitude ;  and  in  some  parts,  where  ice  id 
seldom  met  with,  as  about  Newfoundland,  it  occurred  in  such 
great  quantity  as  to  have  considerably  impeded  the  nayigation.* 
v;iiTo  what  caufce  we  are  to  ascribe  this  extraordinary  revolution 
iff  a  matter  of  mere  conjecture  ;  we  are  not  aware  of  any  occur- 
rence to  wliich  it  can  be  traced,  unless  we  imagine  that  the 
Ipradually  accumulating  mass  at  len^h  gave  way  irom  its  own 
moreasiugj  bulk,  or  that  the  waters  ol  the  northern  oceau,  being 
aa  it  were  dammed  up  to  an  unusual  height,  at  length  broke 
tbmi^h  the  moiBod  which  coniined  them.  It  is  certain  that  a 
flirtiiig  current  sets  in  a  southerlv  direction  on  each  side  of  Old 
Greenland  ;  and  to  whatever  cause  the  original  dialodgvment  of 
tke  ice  may  be  owing,  this  current  is  the  agent  by  which  the 
detached  masses  of  ice  have  been  removed.  Slany  speculations 
haye  been  formed  respecting  the  effect  of  this  accumulation  of 
ioe/] on  the  chmate  of  Great  Britain  and  the  N.W.  of  Europe, 
and  on  the  probable  result  of  its  removal.  The  argument*  tlvai 
have  be ei>  adduced,  to  prove  that  the  climate  of  Great  Britain 
has  been  gradually  deteriorating  for  the  last  century  or  two, 
appear  to  us  inconclusive ;  nor,  were  the  fact  of  the  deterio- 
ration proved,  do  we  consider  the  cause  assigned  as  adequate  to 

Eodiic^  it.  But  the  coldness  of  the  last  two  seasons  id  \^ell 
lown,  and  we  think  it  very  possible,  and  even  probable,  that 
thfe  immense  fields  of  ice  moving  southward,  and  gradually 
dissolving  as  they  passed  along  the  Atlantic,  may  have  sensibly 
aUbcted  the  temperature  both  of  Europe  and  America.  • 

,A  very  interesting  consequence  that  is  hkely  to  follow' frdlH 
this  revolution  in  the  state  of  the  northern  ocean,  is  an  addition 
to  our  knowledge  of  the  hydrography  of  the  Arctic  circle,  more 
egpeciaily  of  the  sha^e  of  the  upper  part  of  Greenland,  of  th^ 
uoiihem  termination  of  the  continent  of  America,  and  still  more 
the  deteiTtii nation  of  the  celebrated  question  concerning  the 
existence  of  what  has  been  called  the  N.W.  passage.  To  ascer- 
tiUn  these  points,  advantage  has  been  taken  of  the  present  favour- 
A\g  state  of  the  northern  seai^,  and  an  expedition  is  how  on  the 
point  of  sailing  for  the  purpose  of  exploring  these  unknown  re'- 
gions.  Four  vessels  of  about  300  tuns  burden  are  prepared  fbr  the 
purpORO,  two  of  which  are  to  sail  N.  of  Great  iSritain,'  to  pass 
feet^c^n  Old  Greenland  and  Spitzbergen,  if  possible 'tb  get  to  the 
pote,  and  then  to  proceed  in  nearly  a  direct  course  tb  Behring's 
btimits^  the  other  two  vessels  <^ro  tb  go  to  fH^  'W.  of  Old 

♦  ThQACpiroiilalioii  of  ke  About  the  nfur.juirn  f  leeland  Jurinj;  llie  course 

01  Ibe  latl  luiumer  v\-at  equally  remarku'  nxn^     of  i*Mhsoph}f  fur  Marcb, 

p.  229. 


Greenland,  to  pass  through  Davib's  Straits,  and  to  proceed,  if 
possible,  in  a  N.W.  direction  beyond  the  supposed  northern  shore 
of  America.  The  success  of  these  plans  obviously  depends  upon 
the  suppositions  that  Old  Greenland  is  an  island  or  a  cluster  of 
islands,  that  Baffin's  Bay  is  a  part  of  the  ocean,  and  that  the 
continents  of  America  and  Asia  are  completely  detached.  Al- 
though these  points  are  all  uncertain,  yet  the  evidence  that  we 
are  able  to  collect  is  much  in  their  favour ;  and  there  are  indeed 
many  circumstances  respecting  the  direction  of  tvateata,  the 
diifiUng  of  woody  and  the  course  which  the  whales  are  obserred 
to  pursue,  that  can  scarcely  be  accounted  for  upon  ttiy  other 
hypotheais.  But  whatever  may  be  tiie  result  of  the  expedition^ 
it  IB  certainly  a  moat  favoiiraDle  opportunity  for  iaatimtig  the 
expetiment,  and  we  can  acarcely  teak  to  derive  muctarValuaUe 
inionulioii  from  it,  not  only  with  respect  to  the  hydro^phy  d 
the  Afolio  ciroley  bat  en  many  other  topiee  of  naita^  pfiloaophy . 

The  teeaeW  that  are  tojproceed  abng  the  eaatem  ride  of 
Greenbuad  are  named  the  Dorothea  and  the  TVent^  ubider  the 
conuiiaiid  of  Capt.  Buchan  and  lieut.  Branklyn ;  those  that 
are  to  pass  through  Davis's  Straits  are  the  fsabella  and  the 
Alexander, ,  under  the  command  of  Capt.  Ross  and  Lieut. 
Parry. 

IV.  On  the  ]>hmenclature  of  Clouds.  By  C.  Johi^n,  Esq. 

'  '         (To  tite  Editors  of  Ike  Annab  of  Philotopliy.)  ' 
I^NTLW^a  LMmmkr,  M.IO,  1819. 

Aipe^ed  is  Mr.  Heaton's  table  of  the  results  of  his  meteoro- 
logical regisfter  for  another  year  (see  Annals  of  Philosophic,  vol. 
ix.  p.  215).  The  rain  table  is  taken,  as  before,  from  the  Lancaster 
Gazette.  No  rain  seems  to  have  been  collected  in  the  month  of 
April,  all  that  fell  ou  tlie  six  showery  days  having  probably 
passed  oft'  by  evaporation.  The  rain  which  was,  collected  at 
Kendal,  during  the  year  1817,  amounted  to  49*74.  ■ 

Permit  me  to  assure  your  correspondent  Glosterian*- that  my 
remarks  on  the  nomenclature  of  clouds  have  no  reference  what- 
ever  to  the  teniiinology  of  Mr.  Howard. 

When  drawing  up  my  communication  on  clouds  last  yoar^  1 
wished  to  acknowledge  the  information  deiived  from  some  papers 
pn  the  same  subject,  which  I  had  perused  wkb  considerable 
interest  many  yaaca  ago ;  but  I  could  not  th^a .  leooUect  llie 
author.  On.  turning  over  Nicholson's  Journal,  Tol.^^pcvi.  and 
xz?ii.|^  I  iiave  lately  found  the  object  of  my  search^and  beg 
leav^  to  refer  y  oiur  correspondent  dioaterian  tQ  ijk^  observations 
of  Ijr^pefiioek  ina^rted  in  those  volumea,  a|id.tt>  assure  him 
that  ;  the  clouds  X  Myje  attempted  to  describe  ade  always  soc- 
ceedjBa  hy  much  rain  in  this  part  of  the  country. 
*'  I^/Qenflemen,  your  obedient  servant,  \ 

fi^-;;  '  CHRisT0Pii£ii|  Johnson. 
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Mr.  Larkitt,  raeB^ber^f  the  Geological  SeGk*yf«f^;«kaiilDtt^ 
publisli  An  Essay  on  a  Species  of  Mossic  Pairement,  formed 
^  right-iatogled  Triangles  of  difFeretit  Cotouxt ;  liat  Maliioit 
of  mculating  the  Nmnbei;  of  their  GombinatiiMiB/'  ikatiMddJQr 
n  dCiicH  "Ctf  ^ngittviugUT  •   

We  are  informed  by  Mr.  Mawe  thai  the  machinery  forworking 
the  cobalt  and  silver  mine  on  the  west  edge  of  Dartnioor  u 
just  completed,  and  the  workings  will  shortly  assume  a  regular 
ibrm.  The  lart^e  black  masses  of  arsenical  cobalt,  contrasted 
With  the  white  curls  of  capillary  silvt^r  and  crystallized  sulphuret 
of  silver,  which  fill  the  cavities  of  the  quart?,  gangue,  fofm  speci- 
uens  pe<;uliarly  iateresting,  and  almost  livai  tiK^  froiuMeaaod* 

VII.  Action  qf'the  Oxj/'hi/drogetf  Blow-pipe  an  *&ilka.  Bj 

Joshua  Mautell^  Esq. 

(To  Dr.  TbDonoto.)  >  .  •      v  v. 

V  jTh^  ji»i^a]|t  mn:^  obtaiiie^  by  Jh.  Clarke^  b^r  mi^M  ofi 
i>]|y-bfdix>90li  btow'fiipe,  induced  me  and  my  friend  Mri  R^l  , 
^V^downe  to  embrace  the  earliest  opportunity  of  repe^Bg^ 
experiments,  before  the  Lewes  Philosophical  Society  j  airfltKi^i 
small  gratification  to  us,  to  add  our  humbie  testimony  ki  coiiS^ 
boration  of  the  accuracy  of  his  statements. 

Our  first  attempts  to  obtain  silicimn  were  unsncccssful;  tut 
we  have  since  ascertained,  that  the  failure  originated  from  the 
substance  having  been  exposed  to  a  temperature  so  intense  as 
to  reduce  the  metal  as  soon  as  it  was  formed,  into  a  sttbsfan(i6 
of  a  greyish  appearance.  We  ha\  c  since  obtained  it  with  much 
facihty,  by  placing  pure  silex  mixed  with  lamp  oil,  before  the 
ignited  gaseous  stream  for  a  few  seconds  only\  and  bave  Invaria- 
Uy  foijmd  the  metal  -^Bipotedy  wh^  the  fusion  has  beeti  longer 
contiiiltted*  The  ailicium  was  as  readily  xNroduced  when  die  suex 
was  placed 4311  «biarcoal,  as  when  cxposea  on  a  tobacco  pipe. 

We  have  taten  the  liberty  of  enclosing  a  few  grains  of  the 
ailicinm.  obtained  last  evening  :  its  appefarance  agrees!  ifi  every 
Aspect  fit^  Dr. Caaa'fce^'a  description;  it  has  Me^'^n  g^^^^^^ 


degree  of  mtaJSc  histre '  aoil  whiteness  thui  the  fi«|«fi(t«iiv«^ 


Joshua 

J^e  specimenjpoi^iiicgli^'A^ 
when  I  redfa»<mt;  and  I-dt)Tib1i  not  will  retain  it  i 
metallic  subidlaixGei  obtained  by  my  Lcvveb  corre^^i^ent^^^ 
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m  vnry  thin  cpatiog  upon  filica,  and  the  whole  is  so  liffht  that 
the  pieoce-Vtilit  water.  Thai  tiie  metal  cdMamed  ia  nol 
fliiicM'^aiipposmg  siian^  to  be  a«ae«id)  ia  qhvioiM'0iau^t¥B» 
tfmiptiA  hsiita  ia  wMam  aUored  by  water,  Wfi  acid,  J9i^ 
AiilrtM  aridf JiDT  iiilramiimliai  even  whw  ill  eqiitael^iithtl^ 
MflUdViteM  hoaiSi  Whereas  aihc(m»  aa  we  Xem^  I)ayyfs 
experimentBy  cannot  be  obtained  in  a  separate  state,  because  it 
decomposes  water  and  every  other  liquid  which  he  appUed  to  it, 
I  fused  a  Httle  of  the  matter  sent  me  with  potash,  before  the 
hlnw-pipe,  in  a  platinum  forceps.  The  bead  had  a  greenish 
flihacie,  and  contained  a  httle  iron,  which  was  the  only  metal  \ 
cookl  discover  m  it.  But  1  rather  think  the  metallic  histre  is 
ecoinected  with  the  oil.  I  have  frequently  obtained  charcoal 
firom  animal  oil,  having:  a  metallic  lustre  little  inferior  to  that 
exhibited  by  the  specnueuK  sent  me  with  the  preceding  commu- 
oication.  The  fine  silvery  colour  is  probably  owing  tQ  A  ?afy 
thin  coat  of  this  charcoal  covering  the  white  siUca.— t*. 

^ci      '  •    wii^  Septaria,    By  Wm.  Davis,  Esq.  '  -i'-"^ 

(To  the  Editors  of  Uie  Aiiuals  of  Philosophy.) 
.  GENTLEMEN, 

}^  th^e  Annals  for  Jaimaiy^  page  39,  is  an  interesting  paper  on 
U^^j  ^ses  of  the  .Septaria ;  after  reading  which^  I  iiSmeoilitely 
typijed  to  the  new  edition  of  Thomson's  Ghenirtstty,  1817,  fw  " 
^j^er  ipfoimf^tioiii  l^ut  without  success  ;  for  I  couM  not  fiiMl  kiA^ 
on^^  the  Oftmes^  sep^aiiay  ludoS  helmontii.  or  loam*«tone,:4 
£he  index  lo  that  valuable  work.  Ton  Would  confer  ah  obliga^ 
therefore,  on  some  of  your  readers^  UrbiflA  l^^r  *  ifb 
proper  arade  for  informiolioily  or  give  in  your  ifpiteA'adch 
-^^^P^cription  a$  would  enable  ua  to  detenmite  'ii^lietber  HtM 
y^uabie  substance  occurs  in  our  own  neighbouAoo^ .  • ' 

At  the  same  time  I  beg  leave  to  inquire  what  is  tiie  besttnOtl^ 
of  preventing  the  oxidizement  of  steel,  or  brass  wire,  wll^*eK^ 
posed  to  water  ?  My  view  in  asking  this  question  is  the  improvev 
ment  of  wire  "  gig-mills,"  used  for  dressing,  or  facing  woollen 
cloth.  The  wires  act  on  the  cloth  something  like  a  brush,  or 
comb,  and  are  constantly  wetted.      I  am.  Gentlemen,  ^ 

Your  oWiged  servant, 
^  GiMcuUuUn.  Willi \M  Davis. 


-i  rhk-ipngwer  to  the  first  query  of  our  correspondent,  we  i'epfy 
llaii^lfceaeplkaria  are baUs  mostly  i;i  the  foni^  of  aa  oblate  ^he- 


frntimn  (septa)  of  calcareous  spar,    ihese  veuia  are  wiaest 
about  the  centre  of  the  baD,  and  generally  terminate  a  little 
abort  of  the  surface.   Hence,  tbeyhiwe  prohaUy  baa»  inrp^igd 
•we>by  infiltration,  but  by  a  spentan^oi^^epar^^ 
^rigmk  ingredients  composing  the  ma^ss  of  wbi^h^J^ 
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Th^^^^^ift  occur  either  in  beds,  or  casually  dispersed  through 
the  fittass  of  the  great  deposit  of  blue  clay  which  lies  above  the 
chalk.  The  deep  cutting  for  the  archway  at  Highgate  Hill »  the 
canal  in  the  Regent's  Park,  and  the  clay  pits  between  Lf>ndon 
and  Hackney,  exhibit  sections  of  this  stratum  ;  as  abo  ao  the 
diijb  at  the  Isle  of  Sheppy,  and  at  Sputhend,  on  the  oj^posite 
shore  of  the  Thames.  The  space  between  the  South  D^w^^s  and 
the  centiid  chalk  ridge  of  the  Isle  of  Wight  is  chiefly  oceupied 
y^ith  the  same  deposit.  Septana  also  exist  in  other  beds  of  ualy 
clay  lower  in  the  series  than  the  chalk.  They  bear  a^  great 
analogy  also  with  the  balls  of  argillaceous  iron  ore,  deposited  in 
the  shale  between  certain  beds  of  coal;  and  probably  theae  iron- 
atqM  balls  woald  answer  many  of  the  purposes  of  the  gendne 
aentma.  > 

W4th  regard  to  the  latter  query  of  out  conespondent,  we  fesr 
thit  It  will  be  impossible  to  prevent  either  iron  or  brass  wire  fiom 
being  corroded  wnen  ejqposed^  a  constant  altenu|itio9  9f  air  aiid 
of  moisture. — Eo. 

'  IX.  New  Comet.  -J 

Dr.  Gibers,  of  Bremen,  has  just  discovered  a  new  comet, 
Nov.  1,  at  seven  p.  m.  in  the  west  shoulder  of  Serpentarius, 
between  the  stars  K  and  No.  104  of  Bode.  It  was  small  and 
y^ry  brilliant,  particularly  in  its  centre,  without  a  visible  nucleus, 


(Quoted  froM^<3^^ 

10117  \         "   *  kY.K'O 


i  I 


^^^AH^J^^^^P^^'^*  in  Joum.  Phys.  Nov.  1817.) 

kiirrf  oH!  tr.  .     X.  Chemical  Atiali/sis  of  Pimento.         i  .d? 

*'  M.  Braconnot  has  subjected  this  substance  to  an  elaborate 
exflimiAati6n,  the.  result  of  which  is^  that  it  consists  of  the  foH^- 
in^'in^edients : 

'     1.  Fecula  •»  .iQ'O.t  * 

:  ^Ii2.  A  very  acrid  oil   1*9,/ 

3.  Waxy  matter  united  to  a  red  colouring  principle.  Q*9 

4.  A  peculiar  gummy  matter.  •••••««•••«••«••»»,        .  . 
,5.  Animalized  matter*   •  6*0  . 

•      Citrate  of  potash  •••••«••»•••»••• .^....^.k.*  -  6*0 : 

•  t\iil:  Insoluble  residue  ,  .^1..  JS7-8|i, 

1   8.  Muriate  of  potash.    '^                        .  > 
Pho^haie  of  piHash*  v  «  .^'/^i 

it'iv/  J      .  •    .  ..  voJi; 

oWjb^'i-  a  »    •   .  .       .  ,  r — — ■ 

*Mf  Braconnot  has  performed  some  experiments  on  Hcb^&s, 
and  particularly  on  a  species  of  variolaria,  probably  the  fagitiea, 
the  constituents  of  which  are  stated  to  be  the  following;  €he 
particular  details  are  not  given,  and  the  analysis  is  oJ^viOMilj 
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rir^iibiiMrfbil^itaiUtwy  disme  to  be  aoitteeiA lo  iXifMqmiyiff  e 

Matter  analogous  to  wax   6*0  >• 

am  o§  Bitter  and  acrid  principle  ; , ;  i  •  2-0  " 

^''^'^B.  Green  colouring  matter  w  1*0  ' 

mui  ^  Undetermined  pulverulent  substance.    3*0 

5.  UncrystaUizablesacchariae  matter.  ;   0*5  ' 

6.  Jelly.   4-4  ' 

h  »  i       Vegetable  matter  an alop:oiis  to  the  preceding .  .  310 

' '  ft.  Unknown  vegetable  matter   34*0 

9.  lime,  which  was  intimately  united  to  the  pre* 

'  ceding  matter  18  0 

^  ^  10,  FerrugmoiiBphosphateof  lime,andlo«......  Ji^ 

100-0 

"      XI.  'Meteorological  EgiMhhmeni  ai  St,  Behiori, 

In  the  number  of  the  Bibliotheque  Universelle  for  October 
last,  Prof.  Pictet  gives  an  interestmg  account  of  an  establish- 
*  merit  that  has  lately  been  formed  for  making  meteorological  ob- 
J,  servations  at  the  Convent  of  Great  St.  Bernard.  Every  attention 
^appears  to  have  been  paid  to  the  accuracy  of  the  instruments^ 
the  method  of  usmg  them;  and  we  may  expect  to  deriVe 
^  the  most  important  information  from  a  detailed  account  of  the 
!,^tate  and  variations  of  the  atmosphere  at  an  elevation  of  akK^Ve- 
^  dfiOO  feet,  where '  the  mean  height  of  the  mercurial  column  is 
not  more  than  22  inches.   With  respect  to^  the  construction'of 
the  instrumenlBy  we  are  informed  that  the  reservoir  of  the  baio- 
^^lieter  is  exactly  ten  tiipes  the  diameter  of  the  tnl^ «  the-  cor- 
.^otion  for  the  diang^.of  the  height  .of  the  mercuiy  in  die 
leseryoir,  is,  therefore,  only      of  the  Yaiiation,in  lihe  tubei  a 
quantity  which  is,  in  ahnost  dl  cases,  too  minute  to  be  notfeed. 
T6  the  oareHieter  is  attached  a  mercurial  thermoineter  furnished 
with  two  divisioDB,       octogesumaly  aceording  to  the  «6ale  of 
Reaummv  the  other  so  arrai^ed  thut  ^each  d^pree^of-  ihe.scale 
cerresponds  ix>-^of9k  tine  of  wtation  m  the  hmghft  nt  the  baro- 
metrical column.   The  zero  of  this  latter  answers  to  the  tenth 
degree  of  the  octogesimal  scale  (54*5°  of  Fahrenheit),  and  every 
observation  of  the  barometer  is  reduced  to  this  const  ant  temper- 
ature, by  means  of  the  correction  which  is  obtained  by  the  ther- 
mometer. The  correction  is  very  easily  made,  since  every  degree 
above  or  below  zero  represents  so  many  tentlis  of  a  line,  which 
are  to  be  subtracted  or  added  from  tiie  barometrical  observation. 
The  thermometer  is  formed  with  a  llattened  column  of  mercury, 
,  AO  as  to  present  to  the  eye  a  large  and  very  visible  surface, 
t  while  at  the  same  time  the  absolute  size  is  very  minute.  The 
),hair  hygrometer  of  Saussure  is  employed,  but  with  a  Uttle  altera- 
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914*  Seim^yic  JtUdUgencc  [Afmifi^ 

index  linnMiiledteiraida  diYSaen^  iiida8tade44mi4fiMiltot^$ 
IB  iktt^peitiitiiMiiiiant  oie  motioiis  are  reversed^  so  timt  iti 
aetioB  IS  rendered  more  confonnable  to  ihat  of  the  barosttslK 
and  Aeimome^r.  , 

Wa  have  laa  account  of  the  obsenratioiis  th^t  made  in 
tine  meteorolojncal  obserratoiy  dunng  the  latter  half  of  Sept. 
1817. 


The  greatest  heig^  of  the  barometer  22*40  ^ 

The  least  hci^^ht  »  » ,  22-06      \  ^- 

The  mean  height  at  6ua*ri6e  22-36 .  "    *  , 

Dittoat2P.M.  22-42  "'J 

The  greatest  height  of  Uie  thermometer  .  , .  54- . .  \ 

The  iesBt  height  '  29  '75  \ 

Mean  height  of  tile  thefmonweter  at  siut-lise  38  00 . . 

Ditto  at  2  P.M  '  4fr5 

Mean4ieighi  of  the  hygrometer  at  sun-rise  • .  ^(^SH) 
Ditto«t2P.M  ;  W«3 


Thcie  \A^re  four  rainy  days  during  this  period  ;  the  quantity  of 
ram  was  no  more  than  '7  inch:  the  season  is  ropseseated  as 
having  been  pecuharly  hae* 

XII.  Reuarckes  oh  tk£  Ccreaiia.    By  M.  VogeL 

M.  Vegel  iwdd*  a  ntaok  on  this  subjeol  fi^  the  Boyal  Aca- 
demy of  Soifttoes  sdMimiehf  in  Marc)ikfit;  the  Alio wing  'lse 
the  ptiiidpidmiiito^hidihe^edaoeBfromliises^^ 
llie  pmesses  are  Mt  detflfled 

L  The  feriha  of  the  iriiaal  or  Iriticum  hybemtim  is  compost: 


Sf  T'  - 

Fecula  68-0  ' 

Ghiten.  ...24  0  , 

Ghimniv  sugar   6'0 

Vegetable  albumeu.....  

That  of  triticum  speita  coiiiaixib  . ,  • 

Fecula  .  74-0  ■  * 

Gluten,  not  dried  2ii*0      '    ■  i' 

Gummy  sugar   «•««•••    8''6  '     '  r^^; 

Vegetable  ^bomea*    0^  >   <  i  ^-i 

.    ..  jj. 

3*  The  £irma  of  the  oat  is  composi^  of  .  .  L  >ahs 

ASmmen!:  ...... vv^»  ^4*0^  in'  n^i^'^ 

<3inn^  •  V . ; , i  «^    •  • .    '<3»<t-   *  ««hi»wi 

Sugar  and  bitter  principle .  9*26 

Fotoii.   ;.v.,;..  «^:^ 

Fibnms  matter  ^  t 

3 


Digitized  by  Google 


tSIMA  atkmUc  JMK^tmi'  HIS 

^'^        Fecula..  • 

•  »og».  :  ■  1j9  • 

FiAoil  «   1-S 

Mbaumi   0-2 

98-7 

4.  Carbonic  acid  Eras  wi!!  not  supply  the  place  of  yeast  and 
leaven  in  fermentation.  Hydrogen  will  make  the  doug^  rae« 
but  Will  not  make  it  ferment. 

5.  Tile  constituent  parts  of  timna,  when  they  have  been  once 
s^pMEled,  cannot  be  rftunitedi  so  that  the  taiiiia  dhoiM  beoonM 
proper  for  making  bread. 

6.  Wbsatenbreadtscoii^dor 

8i«ar.  3:6 

IWefied  fecula   18*0 

Fecula  63-6 

•      '  Gl«t«w  coiftbfwed  with  a  little  fecida  9(W»  •      -  ' 

 •  iCarbomc  acid   " 

*  Muriate  of  lime    * 

Magnesia  •  •   ^ 

.      .  .  *    •  . 

XIIL  Sinie  <ffhf  Mi^mHc  VMtk  Farm. 

Feb.  10,  1817,  at  one  p.  m.  the  variation  of  the  ma^etic 
needle  was  22°  17'  W.  This  observation,  compared  to  those 
of  the  two  precediuGC  years,*  seems  to  leave  no  doubt  of  the 
retrograde  motion  oi"  tlie  miigi^et,  March  14,  1817,  two  p.  m. 
the  nichnation  of  the  needle  was  68°  38^  The  same  instrument 
in  Oct.  1810,  was  68°  5(y.  (Ann.  Ckitt.  Dec  1817^ 

XIV.    Mr.  Howard's  Work  on  Meleorologif . 

Mr.  Luke  Howard  will  shortly  pubhsh,  m  two  volumes,  a  work 
entitled,  "  The  Chmate  of  London,  deduced  from  Meteorological 
Observations  made  at  different  Places  in  the  Neighbouriiood  of 
the  Metropolis*"  Vol.  i.  will  contaift  an  introduc^tion  reintiye  to 
the  cobstmction  aii4  uaes  of  seYeralmeteorologbal  instruments ; 
tables  of  observations  for  tea  years,  wiA  meies  and  results; 
accounts  of  collateral  phenomena  in  other  |parts  ef  Ae  work!,  and 
occaskmal  dissertalions*  VoU  I(.  wiU  cottfaain  a  meth  odical 
account  of  the  ehmalie  «if  Lorndcai,  vnder  tin  several  heads  of  the 
winds^  barometer,  tenpeiutaiie,  ina,  erqiorfttioii,  dedricity ,  ^us. 
dednced  ftom  the  &Oto  «MlMiiiM  m  ike  irat  ^oMUbe/  wilih 
cyousyaegal  taUes,  and  sn  index  to  tlie  whd.ei^'Mk.  To 
wmch  Tnll  be  added,  An  Eauay  on ,  the  Mf^UAcations  of 
tSbiids,"  by  themM  Afliior,  eemal  tkaes  |M««iMfiire  primed. 


^  we^  *  ^-^^w 
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A&TICLS  XV* 

Astronomieal,  Magnetical,  and  Meteorological  Observations, 

By  Col.  Beaufoy,  F.R.o.  .  . 

Bushel/  Heathy  near  Stanmore.  '     .  , 

Lfttitnde  51°  SV  4^"  North.   Longitude  weil  in  time  1' 


Asi roHotmcai  Odservai i 

r Immersion, .  e**     5'  4i  ' 


w^is.  Alton  7  2I  ^  jM^tt^-m^flr. 

Small  star  aboqt  the  f  Immersion....  6   25   24  li^^.  ^^^^   ,  «  \  

aclinagaMe.     IBnenfoii,  ....  7  4ft  S8  tine.at,  BoAej. 

Small  star  about  the  f  Immersion... .  6   26   06  Iw  <  n  , 

m  magDUode.     lEmeraion  nat  otomad.     /        ''"^  ^'^y- 

Magmtical  Obsermtions,  1818.  —  Variation  West^ 


Mamb. 


NooD  Obtenr. 


Hoar. 

Variation, 

Hour. 

1  Variation. 

Feb.] 

8h 

40^ 

840  85' 

03" 

Ih  85' 

1  840 

40^ 

4lr 

8 

8 

40 

24 

%5 

18 

1 

25 

!  24 

39 

80 

3 

40 

24 

35 

02 

1 

55 

24 

40 

11 

4 

a 

46 

24 

35 

32 

I 

30 

24 

38 

53 

5 

40 

24 

34  48 

1 

25 

24 

39 

55 

« 

40 

84 

35 

16 

1 

15 

84 

41 

44 

7 

8 

45 

24 

84 

12 

1 

25 

24 

42 

59 

•  ^  8 

g 

40 

24 

34 

33 

1 

40 

24 

41 

26 

9 

8 

55 

24 

34, 

26 

1 

40 

24 

39 

41 

10 

8 

45 

24 

34 

18 

1 

80 

84 

40 

34 

11 

8 

45 

24 

34 

48 

1 

25 

24 

41 

53 

12 

8 

35 

24 

35 

2^ 

1 

25 

24 

41 

44 

13 

8 

35 

24 

35 

19 

1 

10 

24 

40 

41 

14 

8 

40 

24 

34 

05 

1 

30 

24 

40 

27 

15 

*8 

46 

24 

35 

47 

1 

40 

84 

41 

88 

16 

8 

40 

24 

33 

52 

1 

40 

84 

41 

17 

8 

10 

24 

35 

17 

f 

'  19 

1 

35 

24 

40 

S3 

8 

10 

24 

33 

43 

80 

S 

30 

84 

83 

59 

1 

15 

84 

41 

«  . 

21 

8 

40 

24 

34 

38 

22 

8 

.^5 

24 

34 

08 

23 

H 

40 

24 

33 

20 

1 

30 

24 

40 

20 

84 

8 

35 

24 

29 

57 

i 

30 

24 

42 

20 

85 

8 

55 

24 

38 

57 

1 

20 

84 

40 

26 

26 

8 

40 

84 

34 

07 

1 

30 

24 

34 

51 

27 

1 

25 

24 

40 

35 

28 

8 

SO 

24 

33 

49 

1 

20 

24 

40 

12 

Mean  for 
HoBth. 

38 

24 

34 

22 

1 

28 

24 

40 

51 

'BvcniDc'OlMerr. 

Hour.  Variation. 


Feb.  25  the  wind  blew  hard,  with  violent  gusts  ifromiihe  west- 
ward, and  the  needle  vibrated  at  intervals  67'.  In  taking  the 
mean  oi  the  observations  at  noon,  that  on  the  26th  is  rejected, 
owing  to  the  variation  bemgsQ  uauduaUy  sioaU;  for  which  there 
was  no  apparent  cause 
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Meteorological  Obaervations, 


Monih. 


Feb. 

'I 


{ 

i 


Time. 


\fnrn  , 

iSiXitl. 

Morn. 
Noon. 
Even  . 

£▼•0. 

Morn . 
Noon. 
Even  . 
Morn. 
Noon. 
Even  . 
Morn , 
N'oon. 
Ev^n. 
Morn . 
Noon. 
Even  . 
Morn. 
!Voon. 
Even  . 
Morn . 
Noon 
ETtn  . 
Morn . 
Noon, 
Even  . 
Moru. 
N<ron* 
Even  . 
Morn. 
N'lon , 

EvtMi  . 

Mbrn. 

Noon. 
Even  . 
Morn. 
Noon- 
Even  . 
Morn. 
Noon . 
Even 


Tilcr. 

IllCiicS. 

28-4)65 

28-6(i3 

38 

28-500 

88 

SS 

28-660 

26 

98*657 

34 

28 

^8-640 

29 

89*060 

28 

39 

29-483 

32 

29-500 

33 

29-580 

27 

29-588 

32 

29-560 

24 

20-520 

32 

29-565 

27 

29-560 

31 

29-520 

25 

8d55S 

31 

29-733 

31 

90-740 

32 

29-715 

29 

29-700 

32 

89'6t0 

31 

89-550 

34 

29-370 

29-435 

30 

29-438 

40 

^  Q '  ^  ^  3 

35 

29-475 

44 

89-530 

41 

,9 

•J 

63^ 
54 

75 
67 

70 
65 

77 
74 

86 
67 

82 
72 

80 
74 

79 

72 

78 
72 

77 
74 

78 
67 

76 
67 

70 
65 

75 
60 

72 

55 

83 
73 

74 


79 


Wind, 


EKE 

SE 
W  ' 
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The  quantity  of  rain  betwpen  noon  Feb.  1,  .^gad  noon 
March.l,  measured  by  the  pKivianieter,  was  1*45  inohef.  The 
evaporation  during  the  same  period  was  i  U6  iiiches. ;  ' 


Digitized  by  Google 


Mr^  Hm&ard's  MtteorQlogicai  Tabie. 


Articix  XVL 


METl^OROLOGICAL  TABLE. 


'  J;  »biioi:> 


1818. 


Wind. 


li  AU Oil  TTiK. 

Miu.  ;  .Med. 


Mav. 


0  1st  Mo. 

,  cT  31 

,     2d  Uo. 
Feb.  1 


1 


2i)-0+0 


44 


.If 


'  **^  2'    f  ^.B^ar.  30*0$  30  00  so-aioi 
^r*  i  r »•     W  30-06  29*93  f 9  9^5 
^  Var.  ?9*9929*93  29'960 


Vfir.  29-09  2S-.94  28\Wi  41 
*  ^'   ,3N)  £  29- 10|2S  94/29-020  32 
f  E29  l7'29-09i29-l30t  37 

4   N   ^9*50l2Q'09|29-295'.  32 
•^kr.  '29  90,29'5()  29700 

41 

31 

33 
33 
33 

37 
35 
38 
36 
40 
47 

49 
51 
46 
45 
38 
41 


16\    E  !30l5'49'9930<y70 

lljS   W  30-l6  3()-15  30-155 

  12»S     f"|30-lOS0  05|30-105 

13-N  E  30-05  29' 8 1 129-930 
14  8  E-^-^ 


17 
18 

19  s 

20 


29*84,29'72  29*780 

15  E    29-88I29-80  29-840 

1 6  N    E  29-93  29-  88  29*905 
S     29*93  29*89i29-9H) 

W,29\93  29  S0|29'S65 
£  29-99,29-75  29-S70 
S  29-96,:96'5'29-805 
2 1  'S  W ,  29-  a  5  '29-2  2 '  29  -435 
22, N  E;29-73  28  94'29  335 
23i  N  W  ,29-74,29  ■  50' 29- 620 
44,S    W|29-80;29-5l  29-()55!  49 

52 
42 


25;S    \V  29-5  1 129'37  2!;-440 

26  N  W'29-72|29*42  29-57'> 
29-60|29  27I29-435 
29  53  29-29  29*410 


27 
28 


30*16  28  85^9  975 


47 


52 


< 

MU1.  1 

Med.  j 
I- 

U  u.  ^  J 

O.J 

7 

,1 

IS 

0  1 

oz  0 

/4 

— 

-4O  u 

— 

00 

on  <^"k 

^9  0 

oz 

1 

ao 

{ 

Ot. 

«♦ 

Zf  u 

92 

90 

25 

29*0 

■ 

29 

33-0 

75 

- 

ou 

72 

23 

30-5 

70 

25 

30*5 

90 

27 

33-5 

93 

34 

40*5 

97 

99 

3+ 

41-5 

23 

28 

395 

95 

19 

29 

37-5 

95 

6' 

3  I 

39-5 

72 

2« 

1  33  0 

(.7 

31 

1  36'0 

i  7^^ 

1-62 

35 

■  42-5 

i 

35 

43*5 

1  62 

1  "~ 

1  "~ 

29 

\  35-5 

i  72 

3i 

82 

57! 

35 

41*0 

62 

20 

34-20 

»  80 

3-10 

Ttie  observaUun^  in  eacli  hue  of  the  tablo  •'iM''>  pcri.Ki  .-f  1  ivrrr'y-four 

hOMn,  beginniog  at  9  A.M.  on  the  da>  indlcxiitd  iu  the  L.jluam,  A  tUt*!' 
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%  * 

#M  JKibCII.— 40.  Sqoally  t  sbowen,  «.  n,  t  wind  sad  rato  la  fSbt  ttigM. 

-AiCMid'JfMM^I.  JHoar  frost  t  nifr,  followed  by  smw  In  larse  Idkes :  OlMiar* 
iMfrntaf  and  iVlMtet.       Boar  frost:  Voe  arrf«  witb  CKrrMlnilas,  a;  m.r  tte" 
lower  BiadldcalloBs  with  saaie  loose  saow,  p.ai*  3.  Fciir  t  lioar  ft^st^  4»  dlolsiy 
nkoralnf :  snow  0n  the  wacgans  from  the  aarth,  probably  of  last  aighc  t  it  scams  ta 
ba  the  wiad  Uowinf  over  taow  that  keeps  dawn  oar  tea^pciataiata  98^.  5.  A  tew 
drops  pf  rain  a^at  nine,  a.  m. :  after  whieh       fiaet  with  Quapfhi  aad  inasaato* 
tioa.  0.  Hoarfrosts  misly.  7»  Haar frost:  thapatiM  lays  mistfnefeaaMy  wUh 
a  calm  air.  8.  Misty  i  rime  to  the  tops  of  the  tract.  9.  Misty  t  tha  rima  itfb 
partially.  10.  Misty  till  eveafaf ,  when  It  cleared  np,  aad  tha  rima>  idl  aft 
ll-»15.  Hoac  firoMs,  with  fine  weath,f  r  s  CamaJI,  Ac  s  on  the  15th  a  few  drops  of 
lalo. '  I'O.  Very  flae,  with  Cisaiaff,  &c. :  at  seveo,  p.  m.  a-laife  fhiot  Ijiaar  hila, 
17.  Fine,  with  drrecMaaltef  d^c   18.  Windy :  wet,  p.  m.   19.  A  slight  Sfretar, 
a.  m.  s  wet  eveniof :  windy  night.  20.  Hoarfrost:  somewhat  niiity :  rain  before 
aaoo:  some  hail  in  a  shower  at  half-past  oae :  after  this  Cumvhu^  with  Ctrrm  and 
iXrroHratu*  aboTC :  the  latter  imiricatedf  or  overlapping,  lihe  the  brandies  of  a 
pine-tree :  then  JVifmM  amidst  groups  of  other  clouds,  thelof^  crowns  of  which  were  * 
loag  coloured  with  a  fine  gradation  of  red  tints  about  sun-set:  the  sky  aroand  the 
moon  showed  violet,  while  the  disc  way  bressy.   81.  Much  wind,  a.  m.  with  clouds 
driivlof  higk  aad  close :  wet,  p.  m. :  at  evening  a  lighler  sjcyi  witii  GMmalws  and 
QrrocumuhUf  ending  In  GhTMlralati  with  a  Innar  corona.   SS.  Morning  cloady 
and  dark,  by  a  lailge  mass  of  smoke  passing  near  as  in  tlie  8. :  rain,  sleet :  snow  to 
the  depth  of  several  iaches,  with  a  very' gentle  breeze:  moonlight  evening.  ' 
S3.  Fair :  much  snow  on  the  trees  and  shrubs :  a  strong  westerly  brecce :  the  riseof 
the  barometer,  like  the  previous  fall,  very  sudden  :  at  night  stormy,  wiih  hail  ant! 
much  rain.    24.  The  snow  mostly  gone :  elevated  Ctm',  with  CummU  in  a  pale  blae  I 
sky  :  after  Cirrostratus  and  haze  at  evening^  a  gale  through  the  night.    25.  Moctb- 
^ind,   with  driving  clouds :  temperature  48°  at  nine,  a.m.    28.  a.  m.  Rain: 
snow  in  very  large  flakes :  sleet  :  much  -water  out  gince  the  late  rains;  rocky  Co*  < 
tnttUf  followed  by  Nimbi  and  gusts  of  wind,  p.  ra. :  clouds  coloured  at  sun-stt. 
27.  "VVet,  a.  m.  :  fine  evening  after  a  rainbow.    28.  Elevated  Cirri  and  Qnte^ 
fnufi  stretching  N.  W.  and  SK:  general  obscurity  followed,  with  ihoweii and  • 
wjud.   

RESULTS. 

•  .      .  "  ■  •        .     »  -  ■  - 

Wiods  tariable  s  In  the  latter  part  stormy  from  the  Westward.^ 


'    Barometer :  Greatest  Mfb^  ^ . .  SO'  1 6  inches  | 

Least   28  S5  inches | 

'       '  Mean  of  the  period  29*975  Inches* 

Thermometers  Ckeatest hei^jht  M» 

Least  

Mean  of  the  period  . . •  84*fl6i» 

Mean  of  the  hygrometer  80*0O 

  •  9'lOiaehee. 

The  evapomtioa  for  this  and  the  preceding  period  taken  together^  is  1*88  Inch. 
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Biographical  Memoir      Prof.  Smth  imd  Mr^  Cranck^ 

If  we  except  tlie  expedition  which  has  just  sailed  for  the 
purpose  of  exploring  the  northern  oceai^  the  jpubhc  expectation 
neii^  l]ie^  seldom  raised  to  a  higher  pitch  than  it  was  by  ti^e 
protect  that  was  foimed  to  discover  the  source  of  the  river  2aire^ 
and  to  investi^tte  th^oourse  of  the  Niger.  In  proportion  to  the 
degree  of  expectation  which  was  excited|  so  was  the  disiqspoint* 
ment  at  its  total  failure,  and  the  regret  for  the  melancholy  ftte 
which  befel  those  who  engaged  in  it.  We  shall  not,  in  this  place^ 
inquire  into  the  cause  of  that  failure ;  nor  shall  we  enter  upon 
the  quebtion,  whether  a  suthcieiit  degree  of  prudence  and  fore- 
sight were  exercised  in  forming  the  plan,  and  in  adapting  the 
means  to  the  object  in  view.  Of  the  expedition  to  the  Niger 
we  know  indeed  nuthing,  but  the  general  fact  that  it  was  stopped 
ahnost  at  its  outset,  and  tli;it  the  commander,  Major  Peddle, 
and  ail  the  oilicerfii  and  men  of  science,  fell  a  sacrifice  to  the 
climate,  or  to  the  hardships  to  whicli  they  were  subjected.  The 
result  of  the  expedition  to  the  Zaire  was  no  less  disastrous  than 
that  to  the  Niger  ;  it  proved  equally  fatal  to  those  engaged  in  it, 
and  probably  from  the  same  cause — the  excessive  bodily  fatigue 
which  they  underwent,  in  a  chmate  and  atmosphere  ill  adapted 
for  enabling  the  body  to  endure  any  extraordinary  exertions* 
With  respect  to  this  latter  expedition,-  much  as  we  must  lament 
Ae  untimely  fate  of  the  gallant  conmaander,  Capt.  Tuckey,  and 
sUi  his  ofHcers,  as  well  ifis  the  men  of  science  who  accompanied 
him,  still  it  has  not  been  altogether  useless ;  Capt.  Tuckey  him-  ' 
self,  and  Prof.  Smith,  kept^  each  of  them,  an  accurate  narrative 
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•^of  tlit^ir  procee4iugs,  which  were  f  oiluaately  preserved^  .liA<]k|^ 
been  giveo  to  the  public  in  a  volume  pubhshed  by  peTOissipn  d' 
the  ly^rds  of  the  Admiralty.    Besides  other  interesting  matter 
which  is  collected  in  this  volume,  it  contains  biographical  jaQticen 
of  the  professional  and  literary  men  who  fell  a  sacrifice  to  their 
ardour  in  the  puisuit  of  science.    Of  tliese  Professor  Suiith 
and  Mr.  Cranch,  the  former  at  the  head  of  the  botanical  depart 
ment^  the  latter  appointed  the  collector  of  objects  of  natural 
history,  were  young  men  of  great  promise,  who  had  already 
tiuade  coos^^e^abk  adv^n^es  in  their  Respective  pursuits,  and 
'Jt^jV>^  ,prematme  deaUi  may  be  justly  regarded    real  loss  to 
^Ic^fBi^jB:.  -.We  .conceive  that  we  eanaot.en^oy  the  introductaiir 
jlfig^s  of  our  ioumal  in  a  more  appiropriate  manner  tliaaby.gira|; 
a  brief  sketch  of  the  lives  of  these  two  indiyidu^.'v 
Cheli^  Smith  was  bom  of  respect^iUe  par^nta^  in  the  year 
near  tSe  town  of  Drammen,  in  Norway.   He  leceived  U^e 
j^t  jiiart  of  his  education  at  .|j[/>ng8berg9  and  oonpL^ed;^ 
<l^diea  imder  Prof,  Homemann  in  the  University  of  Copenhages^. 

was  destined  for  the  profession  of  medicine,  but  he  jem^jjj 
jp^  I^'ax^quired  a  decided  ttst^for^  andawepiaUy 
fajft  of  it  which  belongs  to  the  investigation  of  the  cryptog^i^ 
jjants.  In  the  pcosecntion  of  thia  object,  wiien  Qnly  in  Im  22d 
ye^r,  he  undertook  a  journey  into  the  mountains  of  Tellemaick, 
where  he  mude  so  many  discoveries  of  new  mosses  and  lichens  m 
to  acquire  considerable  celebrity  for  his  botanical  acumen,  ^p 
paid  a  second  vi^it  to  these  mountains  in  the  year  1812,  when, 
©ejsides  botany,  he  extended  his  observations  to  various  other 
departments  of  natural  phUosophy,  so  as  to  prove  that  his  abiij^ 
ties  were  not  exclujsively  confined  tQ  that  department  which  hf 
had  selected  as  liis  favourite  pursuit.  The  reputation  which  he 
acquired  by  this  expedition  w^  suci^a4.to  point  iiini  out  to  the 
JPatifiojtic  Sbciety  ot  Norway  as  a  proper  person  to  ^xpb^# 
ipojintainous  tract,  at  that  time  almost  imknown,  which  sepaialc^ 
pie  valleya  qf  Wajders,  Guidtransdal,  and  Romsdal,  ab<^^tteF 
^d  degree  of  .latitude.  .  This  obje^ct  he  accomplished  in-  a  llfw 
sil^jractory  planner,  he  mad^  .many  TfatuaUe  additions  tp  .ij^ 
knowl^dg^  of  botai^  and  imto^  history,  md,  what  plap^s^ 
clmracter  before  as  m>  new  and  very  intmsting  point  of*yys^A 
deyoted  his  attention  in  an  especi^  manner  to  ameUoi;atiijkg,q# 
f^c^tigD.  iof  die  inhabitants  of  dtajt  sequestered  djs^ict^^^a^^ 
yndei|i,^ured  tp  teach  them  the  best  means,  of  improving  it,he<fef 
^miitages  whiich. were, afforded  them  by  a  b?fffen  .scS^|ai3|d,# 
inclement  cKmate.  r  ..  ; 

%  i  *  -     »  ■  *f'     J         f  c  ■'.* 

.  -  By  the  death  of  his  father,  which  occurred  about  this  tini^ 
Mr.  Smith  came  into  possession  of  a  small  patrijaonia)  tstatOi 
and  he  determined  to  devote  the  independence  which  he  had 
thus  obtained  to  traveUing  into  foreign  (lountries  for  the  purpose 
^^tudying  natin'al  liistory.  He  had  received  tlie  appouitmfJ^ 
P.L>R9tap^  #.th^  Umverpity  pi;  Cfei[i?tf§nM^^ 
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'l^real  object  of  his  projected  travels  was  to  form  a  collection  of 
irl^ti^,  for  a  new  b^itlMiciU  garden  wiiich  had  been  e^tabHtehl^ 
tli^c^.  He  firsft  caifte  to  Londoft,  visited  Kew,  atid  the  varioni 
'^arQelhs  in  the  vimnity  of"  the  nieiropalj^  ;  h^thpn  WeftttoEdrii- 
tj^iffgh,  explored  mamy  of  the  Scotch  motintkhlfif,  travefsedf  the 
4«>niantic  districts  in  the  nortlt)'«^&i^aad  dfnd  in  Waiei^  kftd 
i^lmned  their  botanical  tifeMttf^^.^^1fc^  ftsited'  tke'  btiiiiiiK 

^9Aiph>  Banks,'  Se  ibOtiifmtA^^ 

Si^^ptik'p^i^p^^  thb  iiiMi#'<A^e€l9 

krouiry  wtnehf <R*d<ir iti  these  iBlands.  ^-^'"^'^  ^'^-hrf^  iiy^^r.  b^-i  lo 
•i,.5*nfhie9ezeak>U8*Tt)iariearof  natin  al  knowledge  arrived  at  Madeira 

ill  April,  1815;  \  icnraiued  there  about  a  fortnight,  when  the^ 
^inbarked  for  the  Ciuun-ies,  where  they  spent  between  mx  afm 
fteveii  months,  and  rt  turned  to  England  in  December.  The 
Vwfour  and  eiithusia^ni  (»f  Professor  8mitli  were  fullv  excited 
Idiirino'  this  oxcuvsion,  m  which,  tor  the  first  time,  the  luxuriance 
*t>f  n  tropical  clunn^c  was  prese  nted  to  hini,  an<i  where  he  had  an 
<)pporlunity  of  examininij^  districts,  which,  akhuuoh  lying  conti- 
t|THons  to  each  other,  dith  r  ven-  much  in  the  nature  of  theiir 
^productions.  The  rapture  which  hv  manifested  upon  his  fiifsl 
landing  at  Funchal  is  described  m  a  charactehstic  manner  hf 
Mb  f¥iJim«*traveUer  ;  and  from  what  is  known  of  his  general  habtti 
lattdtnfh  of  mind,  we  have  no  rea8<M*to  believe  that  the  pictuti 
l^'oyerchairged .  T  he  i^ume  8e^tlBi^iitjtf*'^extfi^&ed  in  the  mo^ 
lively  manner  by  Smith  himself,  in  a  letter  which  he  wrote  toP*4 
•^Tetid*  fitoHr  Madeira;.  How,"  g^sMfi^,  '^shaU  I  be  ab!^  to 
lll^cfib#tQ/ybti-i^6w  declare  k>'ToK  what  I  htfve'heiie  feh,  whtit 
%imfi^!i^amt\  Howr  8liiai)I>  MT  Mb  tur'give  you  ati  idea  df  th^ 

!  W^  'M^Hd  ^[l^dopii^  '  "  ' 

idb  c^jotbraet^libe^^^        city^  FtinekiBd       teOt  ou 
'ttle'^argin' ot^  l^^>r6ok  which  ftlls  in  nmttbe^esa  ca^e^ 
%tcrosfe  thickets  of  rosemary,  of  laurels,  and  of  myrtles  ;  thfe 

our  feet  with  its  forts,  its  churches,  its  gardens,  and  its  roa 
^stead ;  above  us  forests  of  the  stone  pine  and  of  chesnuts,  inter^ 
Hipirsed  with  the  floweiN  of  the  <])aitium  and  the  lavender.  A 
^hote  legion  ol'  canary  birds  makes  the  air  resound  with  their 
sweet  song;  and  nothing  here  but  tl»e  snow  on  the  mountaitt 
tops,  which  now  and  then  pierce  through  the  cioud.S^  would 
Tecallto  my  recollection  iny  native  country.**  ' 

As  it  is  not  the  object  of  this  biographical  sketch  to  give  any 
account  of  tiie individual  discoveries,  or  particular  observations  of 
Frof.  bmith,  we  rtiust  follow  him  to  London.    After  remaimnj 
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uicul  ticasiucs  and  of  profiting  by  the  advantages  which  it  hold* 
put  for  the  acquisition  of  knowledge  of  all  descriptions,  he  pro* 
^^ed  to  return  to  his  native  cuuntry,  wiien  tlie  expedition  to  the 
l^yer  Zaire  was  projected  ;  and  upon  the  olier  being  made  to  him 
4i>f  tlie  a])poiiitnient  to  the  botanical  depailment,  he  immediately 
embrae<  d  it,  and  devoted  himself  to  it  with  his  accustomed  zeal 
igu^d  t;nthubia*>m.  In  the  prosecution  of  this  plan  he  left  ^  ^itfflli 
on  Feb.  22,  and  on  the  following  day  embai-ked  nt  ''^b^^liOgill; 
lifterbeating  about  the  Channel  for  aeady  a  month,  in  consequeace 
pf  contrary  winds,  on  March  19  the  expedition  lei^.puklpiouUi,  and 
pn  April  1  c^e  within  si^ht  of  Madeira.   They  passed  1^ 

^  and  piDpp^ed  to  St.  Jugo,  one  of  the  Cfipi.^erde  @t^9^ 
they  rennaiiUHi  three  days,  which  wei^nrery  actively 
hy  Smith  in  ezi^orinff  the  botaiw  and  natural  history  of)th# 
f  U'tAity  of  Porto  Praya,  theliarbour  of  the  ifli^d.  It  was  l»f||ll% 
%W9  monthpjErpm  the  tijm  of  their  leaving  Sij  Jago  befoi^.^li^ 
jii^  1»  re^h  ihe^  mouth  of  the  Zaire,  69m  .^iW^vopvi^ 
gf^e  of  die,AriK|4s  and  welder;  and  aonifii  tpae  longer 
"-i^yoidabty;  «pent  about  the  mouth  of  the  ipv^  befoie  they 
^Uared  upoi  title  proper  objectrof  their  mis^on.  On  July  7, 
^^f(98sprBmJlh,»  for  the  first  time,  was  able  to  make  a  short 
j^l^ursioa  on  shore,  and  to  set  his  foot  on  what  he  called  "the 
ei^jcl  oTpfomise."  He  informs  us  in  his  journal,  tliat  the  vege- 
jipon  was  magnificent  and  extremely  beautiful.  Shrubs  of  9, 
Hch  verdme,  large  gramineous  plants,  and  thick  groups  of  palms, 
met  the  eye  alternately.  The  country  displayed  the  most  beau-r 
tiful  forms— the  most  charming  scenery.  1  found  myself  as  in  a 
new  world,  which  was  before  ^nownto  me^.uuaginatioi^^^^^jjg 

drawings."  , 
Yi^J^^s^^^^^M^.i^nt  history  of  the  expedition  is  little  else  than  % 
narraCive  ol  disappomtments  and  disaster*^ r,Af»h^ time »wa§ 
spent,  not  far  from  the  mouth  of  the  river,  ia^ii[?a0i¥Uig'^vi^ 
from  the  neighbouring  chiefs,  concihating  their  gOf^^^jlHV'^ 
jgndeavouring  to  remove  any  prejudices  that  joight  re^peol^ 
ing  the  nature  and  qbjecis  of  the  jexpedition.  Effgj^uiiy 
^as  of  course  mad^  concerning  the  course,  of  r  Uiq  ^la^/^ii  ^ 
l^est  means  of  prose^u;ting  their  journey;  when  it  im^mOifelill 
that  the  information  which  had  been  ^^H^TH  in  BjpiW^jLjJ^ 
lyh^iM^df^  had  served  as  the  cause  fOMi  v^a^  foritjie  unrfgi^] 
t^diing,  was  extremely  defective  and:  c<»sideiihly  mmmm 
Tlie.fii^t  view  which  they  gaiped  of  theZaireisuficiefMl^f^ 

lf^»^agnrtpde  liad  been««^ch  exaggerated  j  its  n^idgsrtioii^ 
. .   ^^ft^.     #WW^«»«»ti  was  found  to  be  difficult  wid  neariy, 

and  even  the  boats  wewi 
M|P  tip  proceed*  to  a-  grater  distance  than  130  or  140  mile8| 
it^iimouth,  m  consequence  of  a  succession  of  rapids  or  low 
W|iich,  for  a  space  of  about  40  or  60  miles,  compl^tel/ 
i^igfj^  ^e  passage  of  a  canoe.    Captain  Tuckev  and  his 
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^  foot  along  the  banks  of  the  river,  through  a  rough  attd  pi  t  ci- 
"j^itbiis  country,  without  roads,  where  provisions  were  procured 
Vith  ocreat  difficulty,  and  where  the  natives  were  peqietually 
thwarting  their  proi^ress.  To  a  succession  of  hardships  of  this 
def^cription^  rather  than  to  any  thing  specifically  unhealthy  in 
the  country  or  in  the  climate,  w^e  must,  perhaps,  attribute  the 
ftital  fevers  winch  soon  began  to  manifest  themselves.  The 
disease  was  daily  making  fresh  ravages  am()n<j  the  troop  of 
iwiventurers  ;  so  that  although  they  appeared  to  be  arrived  at  a 
tebre  fkvourable  country,  iitid  at  a  part  of  the  river  where  there 
no  further  obstruction  to  watwr  cariiage,  when  they  h^4 
>aliced  about  80  or  100  miles  beyond  the  cataracts,  ortkfiidm 
di^260  from  theijacmth  of  the  river,  it  was  deemeditju^lijij^^^^ 
'^mmt9otY  to  retMi.''''Oii  «ept.  9,  therefore,  Sbci  'ijiie  Ha 

MWllinififtilitofaft^ife  ^iMrihg  ^tMiO^^miSi^  CO 
it^  PiiUtttttf  \iriffl4hi^%ime  pre8ei^ed'Ws4fMI&Va^<l 
inilch  ennljittir^d*  with  ihe  improved  appearance  of  t^ilHi 
that' it  was  with  the  utmost  difficulty  he  could  be  preVifl^itpw 
lo  return ;  but  in  four  davs  he  was  himself  attacked  with  the 
€ikease  which  had  proved  so  fatal  to  his  companions.  The 
following  are  the  only  memorials  w^hich  we  possess  of  the  last 
^cene  of  his  life.  "  He  was  taken  ill  before  they  reached  the 
vessels,  and  came  do^\^l  with  the  captain  in  the  last  canoe  ;  and 
was  sent  with  him  to  the  transport,  for  the  sake  of  greater  con.- 
vience  :  by  this  time,  however,  he  was  dangerously  ill,  and 
lefused  to  take  any  thiug,  either  in  the  ^hape  of  medicine  or 
nutriment.  He  had  tried  bark,  but  his  stomach  constantly 
fk^ted  it ;  and  under  an  idea  that  his  illness  proceeded  only 
f&m.  liebility,  he  piertisted  in  taking  cold  water^  On  Sept.  21^ 
li^  became  delirious,  and  died'Dil^he  following  day.**  ^"^^^m^'  '1 
^  jWltoftigiiW^  ^  was  thus  cut'tiff  before  he  had  C(Mfl|tttf 
W^mi^f^  less  remarkable  for  the'^mienfliHt 

i(lfbp#hiariife  prosedt^a  MdHtidBi  Ifcitt'  ftrihie  literal  gaie 

iiii^dj  every'  hs^W  wtoi^ W'^^iiMt^tik^ 

throtf^h  the  north  of  England  iA^*#»sttmmer  oPllin#?1^J^ 
an  ac([uaintance  ol*  a  single  day  felt  that  atta^hitfeflii  WTlfttt^ 
which,  in  ordinary  cases,  is  produced  only  by  long  intercourse. 
S^ftlth  spoke  in  warm  terms  of  the  pleasure  which  he  had  derive^ 
from  his  tour,  and  declared  his  determination,  at  no  very  distai# 
p^(^d,  to  revisit  this  country.  At  parting,  a  mutual  hope  waa' 
'  ecKpressed  that  tlie  friendship  which  had  commenced  under  i»uch^ 
^parent ly  tavourable  auspices,  might,  on  some  future  occasiorC* 
be  renewed  and  extended  :  under  the  cruel  disappoitiment^^df 

•  tiwi  hopg/i^4i  •tii^AOflae  satis&elioa  to  tke  surnroc  to  fas  W 
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^iMte  ilMncii      bom  sA^Eteter,  ill  tte  saitteyra^  iridic  MiA^ 
SWdi;'']f785;  hk teieiiU  weie  m  tii  mfemr  f«tnk  Vfr/Hiii 
UlM^'tti^  maafottoM  to  lose  his  -fetiter'^^hett  only  eight  yesi^'i^M^^ 
m*'i3kbt1m  mo&Mtf  being  enable  io  protfate  for  all'tor  liikilyy 

at  Kin^bridge.  *  In  tbis  BituatMii:  he  passed  knx  year6/  dtiMtig 
which  time  his  education  appears  to  have  been  very  little  att^ildfea 
to,  when  his  uncle,  who  is  described  as  having  been  extremeijr 
penurious,  apprenticed  him  to  a  sboemaker.  Notwithstandinef' 
the  extreme  disadvantages  of  his  situation,  and  the  veiy  scanty 
means  of  improvement  which  he  must  have  enjoyed,  his  natvird 
genius  soon  began  to  display  itself ;  and  in  the  little  leisnrft^ 
whicii  was  allowed  him,  and  by  the  imperfect  aid  of  the  few 
books  to  which  he  had  access,  he  drew  up  conect  and  classical 
descriptions  of  all  the  insects  which  he  could  procure  in  the 
neighbourhood  of  his  residence.    By  bin  own  unaided  exertiont 
he  even  acquired  a  knowledge  of  the  Latin  and  French  languages^ 
so  that  he  was  able  to  understand  the  descriptions  of  the  eooIo^ 
gical  writers  which  were  written  in  them,  and  to  emplojr  theal 
himself  in  the  description  of  the  objects  of  natural  bist^nyl    li^or  - 
iMi  his  attention  confmed  to  Has  study;  be* seems  to 
wmfmA  at  emy  kind  of  knowle<^,  hew  Wbh  lo  ^entit  might 
iyfiuVr^  «l  fint  www,      ond  his  reach,  and  was  only  exciteidPt* 
pitim  mgVhm  b^  the  diffiaottias  wMah  'smvaiiiidedi^lute  W 
araiyaida;  .ujju^ 
^  '^At^  eonohMon  of  bia  apprenftieeabip  ha  dentin  iMtMjim^^' 
it^ppears,  wilb  an  Idea,  oUbaugh  probably  vague  and  iiiaiaBi<i(l|' 

.  .«  Tbr  berlmriuin,  forncd  by  ProT.  Ssdtt,  frowtltttaalw  •f  dM  Zairei  WMllft 

arrival  io  England,  v,a.s  placed  at  (he  disposal  of  Sir  Jo&eph  Bafiks,  and  ajrrao|Dp4 
uqder  his  direction  ;  an  interesiiiifj  and  scientific  account  of  its  contents  is  puh»^ 
tished      an  appendix  to  Capt.  Tackev's  fiatrative,  drawn  ip  bj  Mr.  Robert 

SrMra*  mm  mpm  to  tlM«s1«t  ofilMcsllsGtioii,  Ur.*9tmmWthimukit^^ 

U  contains  moie.  ||mn,flpo  speciei^  Ad«apaB«  who  spent  nearly  foar  yfars^/oa  /^le ^ 

banks  of  the  river  Senci^al,  docs  not  appear  to  have  collected  above  this  pumSer  o^^ 
plants;  Mr.  Sineathman,  who  resided  more  than  (wo  years  at  Sierra  Leone,  coU'^ 
lrttoiaUout460 ;  Mr.  William  Brass  collected  850  species  Id  the  neisbboitriittod 
^'C^p^yQ^^  wad  IFfof:  Af^tiim,  Wfka  rt^ed^ieiitfal  voar» ai Sifrfu  I^ojhi^ 
rormed  a  collection  of  1,2(K)  species.    From  (hese  facts,  and  from  the  coincidence 
•wh\r\i  there  is  between  the  proportions  of  the  different  kinds  of  plants  in  thfs'h^- 
bariam  and  hi  8meuthmao'»,  Mr.  Brown  conceives  that  it  may  be  re|:iirded  ii'' 
cxWiil^f  a  fUr  ipecii|ico  of  the  botany  of  Ibe  fiisUrict  nvhifJi  Sgiitb  b^.  ^ 
por<unity  of  examining.  -      I     i  ,r  < 

Of  (he  prcirs  in  this  herbarium,  250  are  absolutely  new;  nearly^ipj  equal  nini- 
ber  exist  also  in  different  parts  of  the  west  coast  of  equinoctial  Africa,  and  not  in 
Ot|wr.co{i4tria9,|ifwb^ch^tiuwf  ver,  the  greater  pfur(  are  yet  lutpubluibed,  an^mb^iH 


slate  sufficiently  perfect  tn  ascertain  thetr  stracture;  10  betraif^  to  diflerent  patli' 
^f  th^  same  line  of  coast,  aud  7ayp  cammpn  to  other  (Countries,.  No,Datm:al  oi4f%|^ 
a^a^iif^i  9^  Mtmm^nnthu  any  family  Wen  found ^( 
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ia^ffm)^^^  been  expected  feiwtttli»ninthiwhfa  -of  biii  di€y»ftfqr»» 
ipil  fiMed^ety  oonsiderabfy^^  his  stock  of  klbo^ied^  Kvhile^  at : 
ifaf^iMme  ^ime,  he  became  more  devoted  to  the  acquirement  of^ 

it.  '   He  was  howL'ver  coiupelU-d,  ai'tur  some  tmie,  to  It-ave 
London,  and  to  resuuu'  his  mechanical  (jccupatinn  m  his  native- 
count! v;  but  nothing^  could  repress  his  scientific  ardour;  and 
while  Iji^  worked  hard  to  procure  a  li\ elilujod,      .stj!l  devoted  his 
leisure  juuuients  to  study.  Shortly  aiter  liis  return  to  Devonshire 
he  niarjied,  and  probably  to  a  person  of  some  jiroperty,  as  we, 
are  uiiormed  that  his  domestic  circumstiinced  were  so  much 
improvefl  by  his  marriaa^e,  as  to  enable  liim  to  consi^rn  his  busi- 
ness entirely  to  his  journeymen,  while  he  devoted  hm  own  time 
aud  attention  ahuost  exclusively  to  the  pursuit  ot  natural  histom 
The  eagerness  with  which  he  prosecuted  his  scientihc 
wasr  9i|UQ#t w^^'f^mpled  I- told,     thitt  no  diliioiiili^fil#> 
diiij^  ji^pf^ediMia  -tte  climbed  the  moslfVi^^fgs^n 

pUBCtpiceA'f^  h%  was  frequently  lowered  down  by  tile  peasants 
fiiMii^>ihe  g||iiupMt(M)f  the  tallest  oli^s ;      ^aded  throu&h  raping 
he  explorod  tii€^l|edft      >  thi^  mtiddiecft  ^ii^li^f  Mll^ 
i|il|^t  the  deepest  rBoasfteii;       irecNienlly  miMi^^ 

tNui^^4iit  fiaitiguing  ptt^tft^^;,' ^kfiP^^sevtm  of  inseoi  v 

amply  repaid  lllft  Ihdet  paiifftil  exertions.*'   He  Gcyiiiiiieiiieed  lu^  ^ 
career  as  an  author  about  this  period  by  some  short  essays  in  the 
''Weekly  Examiner;"  and  gradually  acquired  a  collection  of 
subjects  in  natural  history,  the  reputation  of  which  extended 
even  to  the  metrop^jlis.         *  ■  '  .  r  ' '  f  ^      •*  * 

'  In  1814,  Dr.  heach,  of  the  British  Museum,  visited  Mr.' 
Cranch,  in  company  with  some  other  naturahsts,  and  expressed 
his  admiral  ion  at  the  number  ot  objects  wliich  he  had  assemljled. 
'*  W  e  were  tdl  astonished  "  savs  the  Doctor,  "  at  the  magnitude 
of  his  collection  (jf  shells,  Crustacea,  insects,  birds,  &.c.  collected 
entirely  by  himself,  and  still  more  so  with  the  accuracy  of  their 
classification,  and  with  the  remarks  made  by  this  self-educated 
ai<4ii2^^^oi^^  individual.    He  conversed  on  all  subjects  connected 
mth  natural  history,  with  modesty,  but  at  the  same  time  with 
tkttk eoMdence  which 'm-theT^suk^ot'  knowledge."    The  consej 
mjjg^^  oi'  this  interne w  was  to  impress  Dr«  JLeach  with  BO^jfdg^  ^ 
mtl^^  <i$^J(b0f^9imbB  of  Mr.  Cranch,     to^eugage  him  to  iniibtUd 
'MIw^  tihe  marine  productions      die  4^e«it  of  Devonshire  tai#  > 
^fnwalh;^^  to  {^D^^e  his  intef^'to  p^rocm e  UiA  a  idttMit3«l 

MhMtoyMttately  upM  ^  receipt  oP^ot^omI,  Miu43Afl|Mki« 

■  ^    ■         mHf^io  McMM'  m  thiAktJbss  dismissed  hwf ' 

"^'^  MaX  itiop  an^  ««i^d^'flK^  anavtaneiiU : 

7  '  .  " 
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fi)f  t^6iiiVihe  speciraens,  and  laboured  in  the  coHecdan  Af  ^ditoa 

*  Hvittl  rtdofUDlea  diligence.  His  discoveries  were  very  namerrots 
And  important,  ana  the  remarks  with  which  he  accompanied 
£hem  extremely  valuable  ;  many  of  them  have  already  been  laid 
before  the  public,  and  Dr.  Letusa  gives  qa  reason  to  ho[pe4iha(t  I^M 
test  will  appear  in  due  time. 

When  the  expedition  to  the  Zaire  was  planned,  Mr.  C ranch 
immediately  thought  of  as  a  person  in  ail  respects  peediiariy 
fitted  for  the  imdeitakmg ;  and  when  tlie  <Ar  was  nuul^tdUai 
'  hie  immediately  acceptecfit,  although,  as  we  are  tokiy  i^«Dlriiritb» 
cmt  WDB  painful  struggles  to  his  feelings,^'  in  corBftque^te  of 
a  presentimentthftt  he  sliottld  never  rettini*  Tlur  impressioBidid 
'  not/ however,  cause  him  to  r^ait  hiB  ardour,  nor  did  it  stnder 

*  lam  less  adhre,  during  the  very  short  period,  in  ^wliich  he  mt 
"'^^QidblM  todetotehimadf  to  the  otyectt  of  hie  voyage.  - -iniied 
^'^ifi'  tile  great  exertions  which  he  made  ifOQ  Jm  «ffMil'^i|tcilie 

iZeirey  we  may,  perhaps,  ascribe  the  early  date  eH-Ms^ilm^ie; 
bis  ftfer  comnwmnnrt  on  Aug.  2^  .vjufauthe  ezpediti<m  wes 
tnfveniiig  the  banks  of  the  rirer,  in  that  part  where  the  naviga- 
tion is  intercepted  by  the  rapids.  He  was  carried  back  to  the 
navigable  part  of  the  stream  in  a  hammock,  on  the  shoulders  of 
the  natives,  and  conveyed  thence  in  a  canoe  to  the  ships,  being 
altogether  ten  days  in  the  passage.  We  are  informed  that  the 
symptoms  of  his  complaint  "  were  an  extreme  langour  and 
I  general  exhaustion ;  a  restlessness  and  anxiety,  approaching  at 
times  to  dehrium ;  but  he  had  no  pain,  except  an  uneasy  i^psation 
throughout  the  abdomen ;  the  countenance  became  of  a  dirty 
yellow  colour,  the  pulse  was  at  108,  and  very  small.  The  neict 
day  he  was  much  worse,  and  on  the  third  day  the  tvhole  body 

*  became  yellow  ;  the  countenance  assumed  a  deadly  aspect^  ^ha 
pulse  at  the  wrist  imperceptible  ;  and  in  the  evening  he  expived, 
afier  uttering  a  devout  nrayer  for  the  wel^eef.his  fmUl^Mtii 
with  the  name  of  his  wire  qmvering  on  hili  %b.Yt  ^.vo  f  n  T(roi>£ 

'.  'Crandi  exhibits  very  retoarkAble  egample  of  IhdMMt  ^ 
-original  genius,  manifesting  itself^  as  it  wer€^oilpOQftsaeo«si|ri»  at 
^  en  eaiiy  period  of  hfe,  sm,  in  spite  q£  leveiy  disi^omngeai^Bty 
Retiming  devekmed  in  en  muisaei  degree*  it  is:  thfejnore^in- 


netaiy  Arand  ij&  mnire  eveij  eztaono  aidrfor 'ite  attnlbmsnt ; 
kVB^ the  purtnit -of  mm  objects  ot iaflAevvhidli demwdihiD^ 
'  ^'^  dpany  Oil  the  luiBssisted  eSbtts  o£lhe  imagme^n^ii  AAfttiaw 
*''i^Hftei^etttalfimMieSt  Mninwdwfleatnpmulhepfoeress^vriiidi 
t^r^Qftmeh  %nd  mads  •io.liieJwioos  hraiich^ofijMijMStiQ^ytoke, 
nndet  the  ciromnstances  in  which  he  was  placed,  and  before  he 
Jiad  attained  hir  31st  year,  we  m%y  fwly  conclude  that  had  he 
^     lived  to  the  usual  term  of  human  life,  he  would  have  arrived^  at  a 
f,.,-  very  high  degree  of  eminence.    In  his  moral  qualities  we  have 
.^fl.  much  to  admire,  but  at  the  same  time  soixiething  , to  regret. 
He  is  represented  as  having  b^cn     %w^jjKUai^^i#aili^^  au 
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fiaffectionate  parent,  and  a  kind  friend/'  a  high  eyibc^m,wj|k)fl;^ 
€  jiave  every  reason  to  beUe.ve  he  m^ted .  yyiaff0i^§)fejy,f  Ap^]^^ 
hiMikMl  embrtoed  a  very  gloomir  ajfti^m  of^giQ]u^||^ 
bdiui^t  l>erbi|ii.  aided  by  a  tei^>era]nent  o£ 
e^ndaiQMjl  oo^ional  u^wness  of  mate^  lapd      ayp^yyi^  j&f 
morosttiesB,  which  rendered  him  few  laweht?  as  ^.^a^'Qd:f^fSgh 
Hjndksai^eeaUe  as  aaimybei:  of  society.  'Q^4€;?e<^9l'hi^ 
yitalieftr  procatkerthe  entiie  waoit  oCit,  likewise  cfiei^p^Ms^^ 
wAlw  upfMahie  nannsia  ainddepcvtivieiilyiand  producedfiltog!^ 


ittfeomelev  which  wee  nol  cueulatod  to  att^h  thpa^.  w^9^^ 
looiDfy  jaav{ieificial  kaoiwledge  of  it.  Upon  the<  whole,  hpwf^y^r^ 
Pihisi(4i)mla.yevy  far  c^Minterbalanced  his  defects,  and  he  will 
'khways  be  regarded  as  an  object  for  our  admiration  and  sincere 
regret.  His  memoi-y  will  be  perpetuated  by  tlie  denamijaatioJC|of 
\  Ttrious  animals  which  were  discovered  by  him  in  the  CoAgo 
9j!exp€dition,  and  which  derive  from  bin^  eitiher  ,theij:  gqi^iipjor 

,sapeafiGttaOie*f'...  ,    .  -     .1  ,    v  /;   >  . /rrri  5*.., 

n        .  -BBBBaBSBaBBaHBBBBaOBB         <  r  i  j{ 

p ^"itt    y  1  .  ....  .  .  .^ff  -tixi 

Mom  fikoleef  tkt  9mHy  of  tk$  Mmtmdmekf  By  Mvd)e 
'^'-'HSMm.  (Abndged.lbttlte13dnlV€lmcfae«Jlfm 
i^f  the  Matf  of  Arcuefl.)  »      r  i 

u-'c.  Di(»uBM'towite,  independflMt  el tlnig  size,  dosmm  mi.^i^* 
yblgbce  which  is  peculiar  to  them,  and  wbich  aepends  upox^e 
absence  of  the  stamens,  that  they  are  much  more  durable  tjiian 
•^  single  flowers.    The  older  naturaiists  considered  the  different 
kinds  of  double  flowers  as  true  species,  an  idea  which  we  find 
adopted  even  by  Toumefort ;  but  Linnaeus  decidedly  prpved 
that  they  are  to  be  regarded  as  monstrous  productions,  and  of 
course  excluded  them  from  the  class  of  natural  beings.  Since' 
his  time  they  have  been  ahnost  totally  disregarded  by  botanists; 
*  yetnuich  interesting  information,  with  respect  to  the  nature  of 
'plants,  may  be  obtained  from  them.    On  the  one  hand,  the 
<  *^  stady^  of  all  the  aberrationsr  from  ordinary  forms  js^ay  throw 
yii  ili^twon  4ib0  Bttfcnie  of  certun  otgumfUjfQu  the  viihi^jpf  f;^(tain 
^  ''^tsbM^uAMBr  '*!^  the  permanence  of  ctuEteiA  pheiipniimi»j«Qd 
"  >'i|Nren  u{M>tt  the  exact  distinctionof  certain  species^  while,  61^  the 
t^-!^ollKvihfeaid>  aknowtede»«f  the^natund  otwacMa^I^fii^^f 

^11  diol  #0  i  j'.;        >,.-';    .  '    '  •  •  ♦  •  1.1  •)  I.  t  1  *\}nif  '* 

^£1  b£g  i^HRx'^ttoiAH,  ^imdodsii  Craochii,  Oc^tM  CMckii,  Ctliteiybt.dbbm 
^  ^fiMB^'iMiaMS  ChMfil  eiaseMi,  and  MMap^CnuHblU.    .  ;     j.  . 

f^Vf  !  t  The  ratu|icalQces  form  the  ninth  dasg  and  the  fint  prder  pit  the  lys^em  of 
y  Ju^s'ieu;  they  arc  characterized  as  plantte  dicotyledones  yoiy^^etet^  l^^f^mina 
liypol^oa;  they  are  placed  in  the  class  and  order  polyandria  pol3%yaUi^  Li»« 
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^xplaili  the  caii^e  of  their  mo»p(M:)iiiut^^  M^^rtlfW  Jj^^^fig^^ 
iheir^tfir^,  and  tli^ii  Imiiu.  '  • 

;^,Tbe^f  lii^W  toiilies  oi  which  the  fl^weifs.are  io  mttok/4iiM^ 
{mIb^  0  baeivM  i^uble  as  the  ranuBCulaceae ;  aod  their  ^tc^t 
tiir|aeacpl«iii»|lideatts«of  this^dispo«m^  -Sbj^  thi3.|puiUi«fM^ 
Q((^.j|ilifisieu's  memoir  upOtt  this ^iwiiyy  botauigts  have  gj^mtt^lfx 
be^iipWt^  their  flowers  are  CQmpoMd^'l. -Oif  ^ettlyx,  o|lqiii|i. 
ciD|fniyE«d  like  ii  G^roUa^  and  limned  of  <toertatil  cu>nh» 
niketilp,  - whidi  are  ataaost  alwayt  4at;  9*  Wtthm  thift  «^rk4Wt. . 
generally  found  out  or  aore  ranges  of  petab)  .eMMifliee..Aitf . 
pqfieliBm  wkh  two  lips,  whiok  give  IbeMi  the  Ibna  ^  %  .b^m^ 
llie  petals  are  oceaaioaiilly  wantiiig ;  for  in  tkosse  plants^  a^elst 
aa  the  clematis,  Uiaiiotirum,  and  anQmone,  where  tjiefliiwer'iiaat 
only  one  intecrunient,  it  is  rather  to  be  considered  as  a  calyx.* 
than  as  a  corolla.  3.  Within  the  petals  are  to  be  tbuiid  manyr 
rows  of  fetaniena.  4.  In  the  centre  of  the  flower  are  many  ova- 
ries, each  furnished  with  a  style,  and  often  defended  at.  th^ri 
base  bv  a  small  membranous  scale. 

All  these  part^  may  concur  more  or  loss  in  the  fonnatioa  of) 
double  flowers ;  and  in  order  to  explain  the  nature  of  the  process  . 
by  which  this  change  is  effected,  ^we  may  take  the  example  of  | 
the  anemones.    A  single  anemone  is  composed  of  a  calyx,  con-  t 
si^iing/Of  %e.or  six  laige  petaloid  s^wents ;  jtis  wmN)iA|peta}sj 
bolf  hai^jt  coofj^kM^abki  number. lOf  if^tamens  vshA  osm^^    in  the  . . 
dp)4d»  ao^one,  florists  , distinguish  fo^r  kiiidPJt^f  p^tf^lsr^  tbor 
fi|r^  fionabts  of  parts  of  the  palyx,  which  ex|mei|i(^  Itl^  Ofingh 
change  in  theif  iorm ;  the  'other  three  kinds  are  small  accessoiyu 
pdtalsy  Si^hioh  replace  tbs  organs  of  fmotifiQBtioii:^  l.iThaasi^ 
which  preoeefl.tem  dwr  toaasfiyrmiiaoiii  of  due  piaiik  )t0*  ThniWij 
wMehfiuwund  fhe^MAre^  andaisafiannei  hir  the  twpafonnslim 
of  the  atatnBns ;  .and,  3.  Thoie  wfaiahiafiafiaoad  in  llM.«ti4jrieil> 
of  9^per  pstfds,  bctaseea  the ^sateud tnaalattieiia.  '  Tbe  aama  i 
stMictjire-hiay  b«  obaemd  in  other  dt>uble  flowers,  and  i  we  can 
always  determine  what  is  the  origin  of  the  new  petals.  M^iien 
the-' calyx i^ coloured,  n  generally  produces  them;  as  is  the  case 
with  the  clematis,  thalictrura,  caltlia,       ;  the  pistils  are  more  • 
rarely  transformed;  and  when  they  are  so,  it  is  always  the  parts 
susceptibl'.'  of  receiving*  colour.    The  pistillary  petals  are  of  u  i 
greenish  hue,  and  they  compose  the  green  eyes,  or  hearts,  which  • 
are  observed  in  some  double  ranunculuses,  or  anemones.  It 
happens  not  unfrequently  that  in  double  flowers,  the  pistils , 
Iresoam  in  their  aaliiral  ^tat^  in  the  nuddleof.  the  transfoone^ 
ifpaaens;  in  this  ease  4he  flower  je  ;9iitt  >«ajptible  of  b^iuft 
rendered  fertile  b^  thofius  inita  vicinity,  and  seeds  wiU«be  fiormeSLf 
from  whii9hirmrtiea»^ie^pi^i¥>e4th^  will  b^  ^  iqim^lotMp. 
Wh^n  th^  jomil^     eonrtuiMjiiif  ^  peMa  is  veiy  acmaUei^Miea 
the  pistils  arfi,  ai^  it  were,  compressed  6t  stilted,  and  them 
^^^M^t  Pottrer  ja  hoBow^  as  is  oft?9.  the.  case  m.  the  lifpi^r 
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formation  of  the  stamens,  form  the  most  treqwerit  kiiicVdf  d<6itble' 
Ikrwers,  ert  least  among  the  ranunculacese.    The  stamens  may  fee 
transfDrmed  into  petals  in  two  wuys  ;  either  tlie  filameirt'  Iftl 
enlarged,  and  the  anther  totally  or  partly  disappears,  or  tH^* 
filament  remains  in  its  natural  state,  and  the  anther  is  increased 
in  sdze.  The  tirst  of  these  modes  is  the  most  frequent  occur  ronce; 
and  with  respect  to  this  variety,  ^ve  may  make  the  fo4lo\vin<^ 
observations.     1.  The  facility  with  which  the  filament  of  a 
elamen  is  transformed  is  as  much  greater  as  the  ntimbet  of 
sttmenK  is  more  considerable ;  this  is  exemplified  ii^  the  r osacei^e, 
the  malvaceee,  the  mai^oliaceee,  and  the  ranuiietilaeete« '  2.  The 
IfMiMty  wilh  which  the  filament  in  transformed  is  greater  iA 
pMfNXtmi  M  dl^  thread  is  flatter ;  this  is  observed  ^h  r^Sp^icit 
to  the  fomecn  and  tlie  W^^LfSem,  which  have  filiform  thread^.  • 
'3;  Whcsi  a  flower  has  seTeral  rows  of  stamens,  it  is  the 
iMir  'wAbhA  im»B  M  ttiOM  tendency  to  become  titosfbrhiedy^ 
either  in  Aeir  natml  state  or  in  oteBe^iieiMie  of  efilliffl^6iti^ 
Ottif  cwb  exception  to  this  nile  has  been  obsenred;  wbiol/is 
•asMksolied  by  Mr.  Btawn,  as  existing  in  ft  plant  from  New  -HdE^^ 
land,«tO'  which  he  ha8  given  the  name  6f  eupbma^t^;  '*Th'e^ 
transfomration  of  the  anthers  into  petals  is  a  much  nwire  tai^ - 
case  than  ihe  precedin*^;  and,  indeed,  there  is  scarcely  any  Well 
marked  exani])I('  of  it  except  among  the  ranunculacete  ;  in  some 
of  the  genera  of  this  family,  the  tihiments  remain  in  their  natural 
state,  and  the  anther  is  developed  into  a  horn,  almost  always 
nectariferous  at  its  base,  divided  into  two  lips,  producing  a  very 
singular  form  ;  an  example  of  this  is  to  be  observed  in  the*: 
twisted  columbine  of  the  tlorists,  the  aquilegia  resupinata. 

i  These  remarks  upon  the  conversion  of  the  stamens  into  petals 
of  different  forms  apply  to  the  origin  of  true  petals.   These  may 
be  #ogarded  as  mier^ly  exteHor  Atam^ns^  wnicli,  in  the  natuM  - 
ttfi  tmKbaty  eo«ri)ie -  of  things,  ate  trahsA^rtned  bto  plated  b)r- 
hMli/*a«  the  itatnens  of  the  interior  rov^s  are  lii- Certain  attlt-^^ 
AMI^cases.*   Aii  the  timmickilh^whii^ 

isM^opnaetA  ^  th($  threads  iiito  fl^  t»c«ift  bh^K  *ihMr' 
coiMMon-  peCali  generally  flat ;  all  those  whiib  hMjtiti'  dodBKi  by 
Urn*  ito^^ment  o#  the  ahthete  into  horns  that  tee  uo#e  bif  ^ 
iabtaled^4ftTo&eir  nii^^  petals  m  the  ibniiiof  IftbtatKd  f^HMi^^ 
td^  those*  wUtih  ^en  ^ey  become  doiible  htrve  ^ettb  '0f4tofl!^ 
Ictnds,  hatt^b^  kinds  in  the  natiiral  state  ;  and'itis  WinartrtMMI^ 
that  these  diflferfences,  deduced  from  the  structure  of  d'offtilfe''* 
flowers,  perfectly  agree  with  the  classification  of  the  vanunctt**^ 
laefefiB  deduced  from  the  structure  of  tlie  fruit.  '  '  *  ■  "'''•bmiT 
The  proper  ranunculacea^,  that  is,  those  whifeh  have  the  I 
fUithers  Open  on  th^  external  s^de^  are  cUyided  intojteeseetionst^ 

*  till  doctrine  is  maintained  and  IlloftrsCed  bvM.  De 
picmcalBlfs  d«  lA  BotaDi(|ue.*'  ^  ^ 

k 
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Those  in  which  the  base  of  the  seed  touches  tl^e^auiilBiit  of 
>.x>yary  v.^*  T))ose  in  which  the  base  of  the  seed  tonicbMiJbbe 
,    tho  ovary ;  in  both  these  the  fruit  corthinn  only  a  eiagili 
y^ywit  3».Tho8e  in  which  ib«  base  of  UHfAggd-is  feitiiiiiidi^ 
16  side,  whicb  is  nearest  itm  axis  of  tht  fiower^  and  w] 
^vk.copitaiiis  many  seeds.   All  the  species  of  the  first  si 

flat  petaU»  bo^  in  the  tiaf^  ana  in  the  double- 
^i|.4f9cnption  are  tlie  dematiB,  the  Ibeiiiitiiim^  lii 
d^e^ffnis.  Thoee  of  the  eeoond.cieBe  hAve  ih&f  ,petali^iii»flli 
tqnpatiOf  hams,  both  in  their  ^»fBml  and  jthm  ineMrtiOMrftilN 
f u^Umb  the  jrammcuhu  and  the  ficania :  wi^.ihMfNtf thMfiM 
^P^ImIs  pieii^^  of  petals;  eiiQh  a»the  MUioret  (llto 

aigeUa,  the  aconite,  and  particulayriy  the  colund>kie.i  AlL  the 
remarks  that  have  been  made  respecting  the  petals  apply  eqntdlj 
to  these  dowers,  both  in  their  ordiniM^  aua  in  th&u  mon&tjD^iu 
i^t^te,  •         •  •     ■  ■  r:^^rfW  9 

From  all  these  facts,  deduced  from  a  great  number  of  different 
famihes  of  plants,  and  under  a  variety  of  circumstaoseBf  we 
seeiu  to  be  still  further  confirmed  in  the  opinion  that  thetpctala 
are  not  special  organs,  but  a  particular  state  of  the  stamti^v 
The  petals  appear  no  less  entitled  to  be  regarded  as  stamens^ 
eltlier  in  an  abortive  or  transformed  state,  than  the  sc^csjof 
&^i4s  are  to  be  regarded  as  leaves,  and  th<mis  as  abortisiil 
l^ancbes,  ofuniona  which  aj^  entertained,  iHifiMitnit 

^lists.  ^oimJi 

•^fliitherto  we  have  only  considered  thoee^  double  flo^wMlllii 
organization  of  which  is  the  least  pbecnr^  tfiose  whieh  wn^  jprom 
duced  bv  the  simple  transformation  ^  omofirthv  OJ^^ifmibsb 
fi<meiC9  Dot  a  dinbwt  phenooMHim  often  opciiw^.  wkiA  iikis 
nVd^.morei  difficnlt  to  explai)|,  yfhm  a  single  organ  appewMlto 
be,  jooultiplied  in*  such  a  nwi^ier  ,ia  toUmn  a  gteni^MoMmwM 
small  parts.  Thna  in  the  dtmble  ranmrose  ini  tBA  mtmrnhem 
of  petaloid  lobes,  which,  by  their  femn  ^nd  pawifcion^  riwdcaitly i 
derive  their  origin  from  the  corolla,  and  seem  to  be'tbe  naAilial 
lobes  of  the  corolla  multiplied  indefinitely.  Within  tJbis  first  tpnj 
are  found  five  bundles  of  staminal  petals,  composed  of  a  number^ 
of  petaloid  lobes,  proceeding  from  a  small  pedicle  which  repre- 
sents the  base  of  the  filament;  and  in  the  centre  we  oAeotfindj 
the  ovary  carrjang  a  short  stile,  spread  out  hkewise  injto  a 
slumber  of  petaloid  lobes.  It  may  be  remarked  that  thift  manner 
o/  inultiplying  the  parts  is  common  in  those  pkmts,  the-corolla  off 
"whjich,  in  their  natural  state,  exhibits  some  traces  .of /jpiiiMiliO^ 
iox  example,  in  the  primulacesB  and  in  the  nai;Qif#iM^7et  itMi 
eUtfai^e  of  the  tube  of  t^  poi;jQiUa»  .there  a§ -either tali^  ^mt^ 
cence,  or  a  Uttk  corona;  a^d  udbm  the^4aw«i^  ibfiflMiq 
4(^^^,  it  is  fo^nd  that  the  species  which^^giaessii^^  f>fl^^ 
«^  tlfi&.n^pst  diapo^ed  to  have  t^  lobes  of  the  cojuiiU^jl^}^ 
jljij^fsre  is  another  kii^d  of  flowers,  whi<^  f^byin^^'^Mfoado 
dj^;^  flowers,  alt)u>ugh  they  ^e  #^]4v9M|Bi9lliM 
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•tame ns  become  abortive,  and  where,  in  consequence  of^  this 
circumBtance,  the  corolla,  the  calyx,  and  the  involucnmi,  expe- 
rience a  remarkable  increase  of  size,  with  or  without  a  change 
of  foim.    This  mode  of  transformation  seems  to  be  peculiar  to 
aggregate  or  compound  flowers,  such  as  grow  in  a  corymbus  or 
umbel.    The  viburnum  opulus  is  an  example  of  this  kind  of 
transformation.     Compound  flowers  are  transformed  in  two 
cliff*erent  modes ;  in  the  most  common  mode  the  tubular  florets, 
becoming  barren,  assume  the  form  of  a  tongue,  which  is 
lengthened  out,  and  hangs  down  on  the  outside  of  the  head ; 
but  at  other  times  the  florets  only  increase  in  size,  without 
changing  their  form.    Compound  flowers  appear  to  follow  two 
rules  in  this  respect :  1 .  The  genera,  which  have  the  extemat 
florets  naturally  tongue-shaped,  are  the  only  ones  which  are 
capable  of  having  the  central  florets  transformed  into  tongues ; 
2.  When  the  central  flowers  are  transformed  either  into  tongues 
or  into  large  tubes,  they  acqjuire  the  colour  of  the  natural  tongues 
of  the  external  florets.    This  aflbrds  the  only  excej^tion  to  w  hat 
is  a  very  general  law  with  respect  to  the  colours  ot  flowers,  that 
yellow  flowers  may  assume  all  the  shades  of  red  and  white,  but 
thdtblue  and  yellow  never  change  one  into  the  other.  "-^^4  ^^.^ 
t'  The  two  following  conclusions  may  be  deduced  from  the  fact^^ 
that  have  been  stated  in  this  paper:  1.  The  form,  the  dimensions,! 
the  number,  the  direction,  and  the  colour  of  all  the  paits  of 
flowers,  are  extremely  varied,  while  their  position  remains* 
constant ;  from  which  we  may  learn,  that  what  is  styled  the 
insertion  of  the  organs  is  the  only  constant  character  which? 
determines  all  their  anatomy.  ' 

2.  Under  the  title  of  monstrosities  are  included  double  flowers 
of  very  different  kinds,  which  have  been  all  confounded  together, 
but  which  may  be  systematically  arranged,  in  a  manner  analogous' 
to  that  in  which  Haiiy  arranges  crystals.^  The  following  classi- 
fication and  nomenclature  are  proposed.  ^ 

uPetaloid  flowers,  flores  petaloidei,  those  which  become  double,' 
by  the  simple  transformation  into  petals  of  a  part  or  the  whole  ot 
the  organs  of  fructification.  i  4  •  ,  i  »  / 

Multiplied  flowers,  flores  multiplicati,  those  whicn  dbiilife'bjP- 
the  multiplication  or  doubling  of  parts  of  the  corolla,  or  of  the^ 
organs  of  fructification  transformed  into  petals.        '.       '  J  ^'^ 

irfransformed  flowers,  flores  permutati,  those  in  which  thi? 
abortion  of  one  or  both  of  the  organs  of  fructification  produced, 
a  considerable  alteration  in  the  form  or  the  dimensions  of  th^f 
floral  integuments.  ^•.^»'^''*«';»  iOi 

-^These  form  the  three  fundamental  divisions,  or  classes,  the^ 
particular  characters  of  which  are  deduced  from  the  primitive' 
nature  of  the  transformed  organ.    Thus  in  the  petj**aid.and 
multiplied  flowers  we  may  distinguish  13  kinds ;  ' 
corollary,  staminary,  and  pistillaiy  flow  ers,  the' 
aw  respectively  owing  to  the  transformation  of  the 


% 

V 


Digitized  by  Google 


334         Mrs  Winch  on  the  Geography  of  Tldnts,  pSlr% 

HhwBgtd  iak>>  petals  I  tnd  eop^tabry,  them  lai  M^mib  tile  e^i^i^ 
mmMfM^  and  iit  which  thfikSlM^«e  ttftoialb^ 
^ttn^i  or  Mkipbed  p^s,  the  pialil  MMuirttmg  m  iik  mtsmi 

Irfdfes4iaaie0»»  «Kl«f  Oie  pMfe,  am  tittrmAmmA  into 

Bone  jaidti^^lied,  or  transfinmedi  c^mpoae  dl  the  #onisr^-  Muftlft 
lidn&  the  pistil  i0  wiaitu)^ ;  mtadndrary,  In*  wUcb  Ae'tegMMfMfl 
nd  jtev jnstilsbeing  nntap)^      li wiiifti'ini d»' Wfort. 
flower^  aad  wbere tho 0tamens  ar^. wanting.'  ....>u»4<i 

The  transformed  flowei^s  may,  in  the  same  nMiitteri^%e  4teW 
ipished  by  the  epithets  bmcteary,  calycinaty,  corollary,  &oi 
■ftcoording  as  the  change  occurs  in  die  bractea,  the  calyx,  tUt 
corolla^  &c.  With  respect  to  the  compoiintl  flower8>  they  may 
be  stamens,  or  pistils ;  perigoniaiy,  those  in  which  th«  cnan^i 
takes  place  by  the  change  of"  both  the  calyx  and  corolla  at  tbf 
same  time;  andro^nary,  those  in  which  the' transforniciitioii  4 
produced  upon  both  tne  organs  ot"  fiuctdication  witiioHt  th^ 
ioteguments  being  altered ;  corniciiiated,  or  antherogenaryl 
those  in  which  the  anthers  alone  afe.transtbrmed  int6  petals j 
semi-stanuRaryy  w^re  dne  portion  only  is^iclmnged  into  petaib^ 
bedii§oiliary,  where  a  part  of  both  tto  or^ns  of  frootifieatidifr  yi 
diBt.ingHwhed  kilo  fte  liguliferous  and  tubiferous,  acc«iii 
Ingasth^are  transfonned  into  tgngueafor  iniot^fi^mii^pfkfm^ 

l3>j  mewa$  of  thege  few  technicaf  terms,  we  loay  l»e  aUe^ 
d^cnM' wiih  ease  atnd  precasiion  aft  the  oMUficalinfe  of  ^ 
S^rs.'  Hie  florist  mwr  hm  ii  k  Us  fttwer  to  d^i " 
accaracf  the  objects  of  his  cnltivailioit.;  .fltei  phynolo: 
mm  eiM%  iftVestig^te^liij^oftiiiiMi  wloeb  j^dnee  tiese 
and^  the  botwust  maf  ai  once'  deterntine*  Mialt  re* 
ft).wer&bear  to  others  of  the  same  genus* 


I. 


Article  lit.  .    ,  rr  Jiaaj 

On  the  Xeographi/  of  tlants.  t^y^\S\i/f^t^%^.^^^ 
(TotheEditerti  ofthe  AftBste  ofPhilo9ophy»V  '^it 

"  Notwithstan  ding  the  progress  that  has  been  tnade  of^^^ 
years  in  the  study  of  the  geography  of  plants  on  the  Continental 
IMSK)  not  aware  that  any  of  our  own  botanisle  have  giy«n  the  result 
f(fi:tl^eir  obsenratioQS  oaihi^  highly  interestiog  as^d  novel. Gui^acl 
lof  i^e>  puUict  The  maugnral  thesis  of  -  Dr  •B9a^i  of  €NM^ 
i^ted  at  Edinburgh  hiTt  vear,  4istiibate8  tile  SoQ«eIl^]ij)[^i)n 
&;pM;eifly  way  ^ .  )iu(^  tl^e  f^fo^  of  ^Erigland,  thopgll  ^AiW>jQghly 
IsmifumA  adnurably  described^  has  not  as  yet  bewifUbjiiUlsii 
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;^(^.yo)4«)8piiae  npiarka,  anBigning  to  several  9pem$9  ilii1i|Bli0»ii  l» 

t||^fTfesp«0ti^a  ritjjittiinnt  #b  .4o  MhwiAielmtioa  dbowite 
^vel  oi('  the  These  notes,  whidli  amt  be  <Msidti%d> 

merely  as  a  fragment,  I  hef»  vnll  prove  intesfllrting  tori^  few  of  yovr 

readers  at  leasts  either  in  an  agficultni^  or-phuos^pkical  point 
of  view  ;  and,  uitimately,  may  be  useful  to  some  writer  who  shall 
dedicate  his  time  and  abihties  in  therougMy  developing  this 
branch  of  English  botany. 

,  Bi^lsmdau  the  parallel  60^  N.  is  70  miles  broad.  The  most 
elevated  mountains  Jiere,  are  Helvellin  and  Skiddaw,  among 
the  greywa<?.ke  and  porphyritic  hills  of  Cumberland  ;  to  these 
succeed  Cross  Fell,  ui  the  encrinal  limestone  vans^e  ;  next,  the 
syenitic  hills  of  Clieviot  and  Hedgeho^e,  in  the  north  of  North- 
umberland ;  then  Pontop,  in  the  Newcastle  coal  field;  and 
Br^jiudpn  I^ount  and  VV  ard<?r's  Law,  in  the  magnesian  limestone 
p^fUTijtWeast  CQ^st.*  That  part  of  ttie  district  bounded  on  the 
nprtiii  side  bf  the  Tiyeet^y  and  ou  the  -south  by  the  Tees,  jfagr 
Ci^Qsa  FaH  on  the  we^t,^^dl^  the  ocean  on  the  eest^- jfdssesses 
a^fliora  of  1,000  jphffinogainoTjwa' and  1,130  cTypt<^gamic  plants; 
§?x^,^bOut  40  additional  spefci^^  have  been  detected  in  €>i|adMii 
ll^'llbkiibwti^to  Ndrthuinbe*^^  ^    .  uA- 

ArtKivgithe  Pliaauqganv^us  pliuits  are  compiised, 


species  of  Tcees. 

ME  Grasses  and  Carices. 
^  W^'Xfl^llQeoiis  fklantSv 
li  Kongh-leaved  plants. 
'Mi  l^inMltfemiui  pknts. 
:80' Osdoden^  •^•^♦^i*^ 


81  Syngenesious  plants, 
ibid  22if  An&inis,  in 
number. 


15  Of  the  class  Monadfe^diia. 
44  Of  the  class* 'and- osdlli^ 

Diadelphia  Decaadcia.  . 
33  Of  the  class  and  qvdef 

DidynamiaGyinnosperaiPn  . 
22  OfdieorderAnoi^p^ifima^ 
19  Of  the  ck^  and  ovder  Tt* 


26  Of  th€^  order  SiKflttose. 
y  of  'wkleb  are  indaded  in  tke  abo^e 


The  Cry|>tog^^P|laiM^  consist  0^^  ^  ^  ^^.^ 

37  Filices- 

968  Mo8seM^^  JttngennatixuiB. 

164  Fttci  and  CQpfervae.  .  /  ^^ 

>  d&sr£Klid  "ftdiiif  ^general  to  particular  observations,  I  shall 


300  Lichens. 
.368  Fungi. 


^•l^ij^^tt''*'       4 .v* .•««•«••. .  S,S59 

, ,  Cro^is  Fell, I.,.,, j» «« •  •  • . .  -  •  2,901 
^'cheviot.   2,658 


lit 


Pontop  Pike  ..'J...,...-jj,018 

B'-andoo  Mount ,..«.^^.Jkwt  t  f^?^ 


Warder's  Law 


6^ 


\^IICVIUI.'   S,uaa        TT  rti  ut»  J  *«rT  

y}i^Maakh^4t  did  nirt  find  an  radisenous  Rose  in  l^oatb  Ainerico,  M  kWt^'-0M 
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1.  Those  platito  which  have  reaped  their  nQcthenkhmite  in 
thia  part  of  the  kingdom. 

T2.  Such  as  have  reached  their  southern  hmits: 

3.  Those  that  are  found  on  the  «ea  coaaty  and  again  among 
the  mountains.  , 

4*  Rare  apeciea  natives  of  SwitzeiiancL 

5.  .11        I         of  Lapland. 

6.  -    ■  -        ofbotn  those  countries. 

7.  -  I  of  neither  of  those  coumtnes* 
-b.  Oleraceoos  plants  found  in  a  natural  state. 

9.  ^cies  vrhich  are  become  indigenousi  though  ongiMilll^f' 
pmpmififl  inm  a  dislaaoe> 

1.  Plants  which  have  reached  their  northern  Limits,  ' 
Bupleunun  tenuissimnm.  On  Seaton  Moor,  near  the  mouth  ot 

JuQcus  maritimus.   On  the  sea  shore,  near  Seaton. 
lUmaK  aouaticus.   Near  Preston  in  Skim,  and  at  Polam*  .,«| 
^j^BonsMariscttS.   At  Hell  Kettles,  near  Darlington,  . 
Btttamns  umb^latus.  (See  Lightfoot's  Flora  Soc^ca,  viol.  |i« 

p.  1139.)  In  the  liver  Skirn,  near  Dailuigton.  The  l|ho?a 
.  menlioulM  places  are  all  situated  in  the  lower  part  of  the  vala 
"^of  Teesy  and  at  an  inoonsideraUe  elevation  above  the  bvd  of 

the  sea. 

On  the  magnesian  limestone  ivhich  skirts  the  coast  of  Dttrhanif 

are  to  be  found  • 
Oyoripedium  Calceolus  *        ^te -deep  and  ro^fic  dene  W 
Opl>rys  mu8c.fera.  5.  fiartteBden. 

oerapias  ensuolia.  J  .  i-.' 

O^rys  apifera.  Reaches  a  Utile  further  north  to  the  vicinity  of 
llyehope  and  Monkwearmoutli.  ■  ■> 

Tamus  conununis.   Terminates  its  long  range  firomthe  kingdom^ 
of  Algiers  (see  Smith  in  EngUsh  Botany)  on  the. north  iNttk 
of  the  river  Weai*,  above  Sunderland.  ^' 
Taxus  baccata.  Is  quite  at  home  on  the  hmestone  chfis  in  Caalhl 
Eden,  and  I  greatly  doubt  if  it  be  indigenous  further  north,  r 
Hedysafum  onobrycnis,  Saialfein..  Grows  wild  about  Hart* 
M  DcH^  HiM  and  Kyehope.  A  hint  the  farmers  of  that  neidit-i 
boiirhood  do  not  benefit  by,  though  they  cultivate  a  ateMr 
calcareous  soil.  > 
Hippocrtpis  comosa.  OnCrdnUey  FeU^at  aaekvstmef  ilNlf# 
^,000  leeta  ■  •  f 

atice  limonium  occurs  sparingly  on.tke  muddy  ahofae  by 
mouth  of  thci  Tees,  by  the  Wear  ahovb  Hilton,  aai  o^iihe 
coast  opposite  Hofy  Island,  in  Northumbeiland ;  but  doae  iic4 
liMbAi  «ii«t.flMsl  uLSgeOuA,  thei^  it  it  kmlM^ 


•^iiidl    CWfoMy,  on  tM'Wt»te^  .  ^i 

1d«alfaNrtnu  noticed  above  46  yarn  since  fa  9fle)tlM»  RoHMHl't  fHflsh 
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mSJ       Jfe  HfiwA  Qn  tht  Oeography  of  Plants        8^  r 

ii\         Plants  which  have  reached  their  smithem  Limits,  ♦ 

Ligusticum  scoticum.    Flourishes  among  the  stones  on  tha 
\,Deach,  at  the  north  side  of  Duns tauborough  Castle,  Northum- 
berland. 

Schcenus  rufus.*    By  the  Wear,  near  South  wick. 

Aira  levigata.    By  the  Wear,  near  Low  Pallion. 

Sagina  maritima.    On  Hartlepool  Pier,  and  Seaton  Moor. 

Rare  plants  on  the  sea  coast :  '  •  ' 

Thalictrum  minus,  Asti-agalus  Hypoglottis,  and  OenCnium  san* 

guineum.t    On  the  whole  hne  of  coast. 
Chironia  littoralis.    On  the  Links  at  Holy  Island  and  Bam« 

borough. 

Cerastium  tetrandrum.    On  the  Links  near  South  Shields  and 
WeaTmouth. 

Rt)sa  rubella.    On  the  Links  near  South  Shields,  mixed  with 
Rosa  spinosissima. 

Pulmonina  maritima.   Was  noticed  by  Laweon,  many  yeaw' 
ago,  at  Scrammerston,  near  Berwick,  and  abounds  on 
the  Cumberland  coast,  near  Mary  Port,  and  Whitehaven, 

*  together  with  Sisymbrium  monense.  • 

.1.'  i. 

Ti/Plafits  which  are  Natives  of  the  Sea  Coast,  and  are  also 

found  on  the  Mountains. 

'Do  not  occur  in  the  intermediate 
country  between  the  coast  and  the 
mountains  ;  but  are  to  be  met  with  ^ 
on  Teesdale  and  Weardale  moors  at 
a  height  of  2,000  or  2,600  feet  above' 
L  the  level  of  the  sea^  .  • 


Statice  Armeria. 
Cochlearia  officinalis. 
Plantago  maritima. 
Juncus  bulbosus. 
Ii»  '*i  \)  '  .      .  '}'. 
Geranium  sylvaticum. 
Chironia  Centaurea.  * 
Pamassia  paiustrk^ 
Rosa  spinosissima. 
Pyrola  minor.         • . . » 
TroUiuB  europeus. 
Vicia  sylvatica. 
Pumaria  claviculata.  • 
^ahum  verum. 
Orchis  mascula. 
^BHmithopus  perpusiUus. 
Rubus  coesius. 
With  most  of  the  grasses 
and  carices. 


May  be  traced  from  the  coast  to  th#f 
height  of 2,000  feet  and  upwardi. 


m 


'  *  Schfleuus  rufus  hat  been  found  on  the  Laociuhire  coast,  X\kXf  mWti  north  of 
ti verpool.    We  also  !<  '    Bot.  vol.  ii.  p.  1010,  on  tbe  authority  of  the  Itan 

H.  Davie»,  that  it  has  '  in  Aogle^«!<^. — to. 

+  Grranium  sangu.  €u  t;  of  the  Mersey,  about  two^BiUcf 

^or^h  of  Liverpool,  lu  iht ^^'NMH^yio  Lai^h, Kiq.— l^p.  ^ 

Vol.  XI.  V. 
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If  tlia  soil  faift<G«]kai[eous, 

Oentiana  Amaiella.  ^^^^^^  ^^^^  co«t4o*tl«| 

Gentianu  campc  stris.  j^^.  ^  ^^^^  upwards. 

oesleriactrrulea.  J 

^inena  pubc-ct  ns.  The  downy  oat  grass  is  a  mere  dwarf  oil  tH^ 
limestont  |)a:^lurts  in  the  vicinity  of  the  sea;  but  becomes  the 
most  vahirible  of  the  meado\y  grasses  in  Teesdale,  Weardaie^ 

'  8tc.  at  a  height  of  1,500  feet. 


4.  Rare  Piants  Natives  ef  Smt^land, 


IMalaxis  paludosa,  Kgleston  Moors. 

Orchis  albida,  at  Shewing-shields,  Winch-bridge,  and  Borro'w- 
•  dale,  500  to  1,400  feet.':  '    "  '  •      •  ^ 

Impatiens  lSoli-me-tan2;ere.    At  ScaleHiD,  Cumberland.' 
Cistii'^  marifohus.  On  Ci onkley  Fell ;  about  2,400  feet  in  height. 
,  Arenai id  verna .    On  the  W  eardale  and  Teesdale  moors,  particu- 
larly on  old  k^d-iijane  rubbish,  1,500  to  2,500  feet. 
Geiim  rivale.  1   ^  •*  ' 

C cuupanula  latifolia.  J^in  woods  from  200  to  2,000  feet.  . . 
Ribes  petraeum.  J 

Thlaspi  alpestre.    Teesdale,-  and  Weardale,  and  AUeudaie 
Moors.  '     ■     '  .  '  '  J 

Thalictrum  majuBT.  '  FiPbm  200  to  2,000  feet.  > .  . 

'Sohdago  Virg^-auifea.  •  From  1,500  toS,500  feet. 
Sedum  yillosum.  -  :^ealr'Bbthben7','600  feet*  On  WtantaiOiMid 
-    Allendale  Moors«  ' 

Ornithogalum  kst^ute.-  •  By  thr-feas  §1  Wydiffe,  Bamarl 
Castle, &c.     .  '    •        '  *  ^ 

Epilolniim  abmifoEum  of  ViJkeni*  On  Chemt  and  .Oodd* 
Fell,  vaA  on  the  highest  ridge  of  Foal-fixit^  ati  tk»  ImmL 
IfOngsledale.  This  is  Epilobium  alpinum  of  Ray  mA  OasA^- 
Melica  nutans.   In  woods  at  no  great  elevation  above  Ae  aea/ 
Sedum  Telephium.   On  rocka  and  waSs  about  the  Gmlleifayid 
•*'J'!slk€S>  paraetilarly  in  the  vifeinity  of  Keswick.  *  .    . .  t  . 
Aspleninm  bryemi.    At  Fast  Castle;  Berwickshire.  *      '  * 
Pyrola  rotundifolia.    In  Castle  Eden  I>ean,  on  tke  coast  of 
'  "  Durham.  '  ■ 

Pyrola  intermedia.    In  Scots  Wood,  and  East  Copnnou  Wood, 
Northumberland;  and  Cocken  and  Blackbtonc  Bank  Woods^ 
Durham.    From  200  to  1,000  feet  above  tjie  kyel  of  the-sedu 
Kobresia  caricina  of  Willdenow.  (Sdhasnusmonoicus-of  Sn]ith.) 
'  Teesdale  Forest  and  Cronkley  Fell.  /  r.^ 
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5.  Ban  Planii  NoHvu  of  Jitplmidl-  •  --^  ^  ^< 

* '  r  At  -^e  -  foot  -qf  Cheviot,  Shewing^l 
li^obiUw  WfigttSlifelinm;.^  <    sliields  Crags,  and  on  TeeiMial^ 

-  •  L    Forest,  500  to  1,600  feet 

Salix  rosiniaiiiifolia. .  On  theJbaoks  of  Oentrent,  near  Hyaiside! 
J}r^ba  incaj^,   Teesdale  Poreft.'       ■  *      .  .  - 

Aubus  Chamaemorus.   Cbevio^  Cronkley  Fell, 'Teesdale^* 'ana 

AUeiiidalo  Moors^  l/GO  tx)  near  3.000  fe 
Thiffictrum  alpmum.  CronU^  FeU,  in  Teesdale; 
Rhodiobi  roaea.- .  Hdbeck,' Westmoiland. 
Butomus  imibellatus.   In  the  river  Skim,  near  Darlington. 
Sagittoriia  sagittafoiia/ . '  In  ponds,  near  lif  orton. 
A^droQieda  poliiroliar  On  the  banks  of  P^twick  Carr,  and  on 
*  liie  -Miickle  Moss,  near  9he wing-shields.  . .  '% 

tjtricularia  intermedia,  English  bptany.  U.  Vulgaris  &  Linnagus. 

In  Prestwick  Carr.  { 
The  habitats  of  tlie  last  tour  species  are  not  many  feet  above  the 

level  of  the  sea,  except  the  Muckle  Moss,  which  nu^ 

500  feet. 

Lobelia  Dortmanna*    In  the  Westmorland  and  Cunaberland 
lakes*  .      .  , 

=   6.  Rare  Plants  Natives  both  of  Lapland  ahd  Switzerland, 

Cerastium  alpinum.  '      .  '  /  • 

Serratula  alpma.       .>0n  Helvellin,  Cumberland* 
Caltha  radicans.  j 

Silene^acaulis.  On  Dove  Crags  Fairfield,  Cumberland*  .  j 
Dryas  octopetala.    On  Cronkley  Fell. 

Bsurtsia  alpina*  By  rivulets  on  Teesdale  Forest.  . 
Potentilla  aurea.  By  Winch-bridge,  Teesdale,  on  basaltic  rooks. 
iMpdinm  bncUtML  On  Cronkley  FeU.  '  { 

Polygonum  viviparum.  7  On  high  pastures  ahd  moors  in 
Viaiaintea.  5  dale  and  Allendale. 

Vaccinium  nliginoaum.   Wear  Middlelon,  tad  on  Bfidfell,  from 

1;600  to  2,00afeet.  -   

Auteos  triglumis.    On  Mellfell,  Cumberland*   .  •  ^ 

Saxifraga  Hirculus.  At  the  junction  of  the  Black  Beck  with 
AUii^Balder.  near  Teesdale.      •  '     "  f 

i  •     rOn  Cheviot,  in  Teesdale,  and  by  the 

Saxifraga  stellaris.     <     Cumberland  lakes  from  200  to  2,000 

'     L    feet.  •  ' 

Saxifraga  aizoides.    By  the  lakes  of  Cumberland;  on  rocks  bor- 

4ermg  the  river  Irthing,  at  Gilsland,  and  on  Teesdale  Foresf- 
Sffli  h(  rbacca.  On  Skiddaw,  at  the  height  of  3,000  feet.  '  t 
Oaliuni  boreale.    Begins  to  make  its  sqppearaJ^j.0^j,}|^O^ 

on  the  Tyne,  at  a  height  of  150  feet. 

,y  2 
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At  200  £eti 
and  up. 
waidt. 


$40  JH>.  Wimk  an  Oeografhtf^  of  flam  ^.^^^ 
Lathr^a  Squamaria.l  ^  .^^hv^i^ 

lUbes  a^imiiii.  j 

rMooti,  near  H^drbottle,  bpt  If ortkamberlanc^ 
TiientaliB  euiopsia.  <    and  Wa8kerl)r»  Dutham,  from  1,400  to 

L    1,600  feet. 

Arbutus  Urva  ursi.  Near  Hexham,  Ciotikley  Fail,  laid  Btod^ 

lattd,  from  200  to  2,000  feet. 
M^IampvTum  aylvatioam*    Near  Keswlek,  and  hi  Teesdalft 
'  i^eatr  fl^eBtou  and  Wiiibh  BAi&e,  from  150'to  1,600  feet. 
RuiKlex  di^us.  Ill  Ashnetti  OQ^  fteftf  Keirwick. " 
Circ^  alpma.  If  ear  Keawtdt* 

AlchemiUa  alpiila.  Borrowdale. 

Pyr'ola  securida.  Ashness  Gill,  between  Keswick 

and  Lodore,  the  only  English  locality. 
Papaver  cambricum.    Near  Windennere. 
Juncus  iiiil'onnis.    By  Derwcntvvater  Lake.  ,  . 

Jtrncus  triglumia.    Meldon  Fell,  at  2,500  feet. 
Carex  capill  ins.    Near  Shewiugshields,  at  600  feet,  the  only 

English  locality. 

{Myosiinig  scorpioifles  ^F!.  Brit.  % 
M.  versicolor.    English  botany.  /From  the   coast  to  tbt 
Veronica  seq>yllifolia.  ^     summit  of  Cheviot.  . 

Nardus  stricta.  j 

Ophrys  cordata.   On  Eglestim  MOori,  and  at  the  head  of  ibtk 

river  Derwent. 
Salix  arenaria.  On  theTeesdale  mooni,falre. 

Potentilla  fruticosa.    By  the  Tees,  from  Bamaid  Castle  to  tli€ 
Muckle  Force,  1,000  to  1,500  feet.  This  is  a  native  of  Oelandf  ' 
and  is  not  indigenous  in  any  other  part  of  Britain. 

Saxifi*aga  platipetala.    On  tiie  west  side  of  Helvellin. 

Sahx  croweana.   Blanchland  and  Teesdale,  at  1,000  feet  and 
upwards. 

Carex  rigida.    A  Scotch  plant.   Oa  the  summit  of  Cbaviol,  and 

on  the  highest  ground  in  Teesdale. 
Asplenium  viride.   In  Ashnesa  Gill,  bi^  Keswick;  and  oa 

Uxoiikky  Fail,  Teesdale. 
Comus  suecica.   On  the  summit  of  Chetiot. 
Alisma  Batans;   In  Derwentwater  Lake. 

.  8.  Oierwceoua  Plauti  fcmad  in  that  natural  Stattti'''- 

■ 

Pastinaca  sativa.    On  the  iiiagnesian  limestone.  :»  ki  \ 

Daucus  Carota,   Near  the  sea  coast.  " 
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Smymium  Olusatrum.  '  '  .:^ri6i:p3 

Crambe  maritima,  y^jj^  I  Oft  x^\»  QJk  th^  ae^  /  o^ft^uF 

Brassica  oleiacea.        J  ♦    V  -  ^-fS 

Cochleana  offic.nal.s.  tod  m sdt  mmOm^  y. ;  K 

Go^hkaria  Anuoracia.   By  slow  ^treaxns. 

9.  Plants  which  have  become  naturalized. 

Erigeron  canadensei  rare, 
C^othera  biennis.   From  America.  ,  v 

EiTngium  campestre.   On  the  shores  of  Tyne^  whcnn^'it  Had 

flourished  for  upwards,  of  a  century ,  probably  ftoni  Holr 

land*  ' 

On  the  Links  at  Hartley^  probably/froD^ 


Aachnsa  officinalis. 

Germany. 
Phalaria  canariensis. 

Datura  Stramonium. 
Centaurea  Calcitiapa. 
Senecio  viscosus. 
Borrago  ofHcin^lis. 
Anethum  Foeniculum.  -  , 
Isafis  tiiicturia. 
Sisymbrium  murale. 
Dipsacii s  in  1 1  ouum . 
Humulus  Lupulus. 
Solanum  nigrum. 
T^ucrium  CSiamsediys. 
AVeiia  fatua 

Lolium  temnientum*  ' 
Lolinm  anrense. 

Chnrsanthemum  segetum. 
Cichorium  Intybus. 
Agrostis  spica  yenti. 
Cohandivm  satiTiim* 
*Iinum  usitatissimiim 
Chelidoninm  majus^ 
Papaver  somnifenim 
Geranium  pyrenaicuia. 
Glaiicum  luteum. 


Originally  imported  from  the  Canaries. 

Originally  tiom  Abyssinia. 


From  the  ffQiith  of  BngUoMt 


Withporu, 


J 


^  From 


tfa<»nortbt 


Our  three  species  of  heath,  Erica  vulgaris,  K.  tetralix,  and 
E.  cinerea,  are  met  with  on  moors  from  the  coa^t  to  the  height 
of  3,0Q0  feet ;  but  never  flourish  on  a  Hmestone  soil.  The  foxglove 
is  abundant  in  the  county  of  Durham,  but  becomes  very  scarce  on 
the  north  side  of  Tyne.  Nardus  stricta,  Scirpus  csespitosus, 
Enophorum  vap;inatiim,  and  E.  angustifohum,  are  met  with  in 
lowland  moors,  and  at  the  same  time  grow  iri^ggw|g|y  on  the 
highest  of  the  Cheviots.  - 

Of  the  mosses  which  are  peculiar  to  Briliip 
species;  '  ^ 
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1^        Mr.  Rnek's  AcamtU  of  d  Pseidomieam,  {M^^ 

"fertramia  arcuata.    On  Alpine  Moors,  and  in  the  recesses  Oi 
'     the  (  innlH  i  l  infl  mountains,  where  it  beafs  fruit. 
Daitoiiia  s|>liicliiir>i(lo8.    On  trees  in  8ui)alpine  woods.  ' - 
prthqtcf^im  pulcheiium.'!  On  tree^  in  Cawsey  Wood,  Durh^mL 

Should  you  thiak  these  remarks  worthy  ^  place  in  the  Atme^ 
of  PhiUmipkjf^  an  accoimt  of  the  heights  at  which  the  di£S^]pf^ 
^adt  of  grtua  coiiKe  to  maturity,  and  aodef  ytbi^iX  ^ocal  (^cuaf^ 
•UMaces^yanous  sorts  of  fruit  wiU  ripen,  ami  exotic  plants  Sower, 
together  with  jsomfe  obserrations  on  the  mean  temperature  pK,^ie 
iar«and  sprtp^of  water,  shall  be  trannnitted  by,  /!;,  ^.^ 

Gentlemen,  your obedientjservaiity  , 


1 


Article  IV. 


1  ■* 

Jin  Account  of  a  Pseudo-Volcano  in  the  Neighbourhood 
Bradely  Irmi^works,  Staffordshire,  and  of  some  Mineral  Sm-. 
stoncesfound  there.   By  John  Pinch,  Esq.  ^ 

(Jo  the  Editors.)  ' 

G£NTIi£M£N,  Birmingham^  Jan.  24,  1818, 

Should  you  think  the  following  article  worthy  of  a  place  in 
your  Annals  of  Philosophy,  I  shall  feel  obliged  by  your  insertion 
iff  it.  The  above-mentioned  tract  of  grbihid  is  situated  by  the 
road<Mside  from  Birmingham  to  Wohrerhamptopy  ibout  hfdf  way 
between  Wednesbuiy  and  Bilston,  and  dose  to  Brfidely  lowfr 
fbmace;  It  is  mentioned  by  Plott,  in  his  Natdral  History  ef 
Staffordshire,  as  being  on  fire  in  the  year  1686,  when  he  wvole. 
He  says,  it  is  not  known  how  long  it  had  been  on  fire  before  that 
time.  It  then'  occupied  a  space .pfeleYen  acres ;  but  its  ravages 
have  since  extended  about  one  mile  and  aludf  in  extreme  kn^, 
and  one  mile  in  breadth.  Whether  the  fire  originated  in  acci- 
dent, or  from  the  sulphur  contsuned  in  the  coal  and  pyritea, 
cannot  at  this  distance  of  time  be  asccrtLiIncd ;  but  it  probably 
arotse  from  ihe  latter  cause,  as  at  other  pits  the  small  coal  has 
taken  fire  on  being  exposed  to  the  action  of  the  atmosphere ;  and 
formerly  the  accumulation  must  have  been  veiy  considerable,  as 
the  small  coal  was  not  then  consumed  in  tlie  vyurks  connected 
with  the  smelting;  of  imn. 

As  the  conibuiitibie  matter  is  exhausted,  the  hand  of  cultiva- 
tion requires  itjs  labour ;  and,  even  in  parts  where  the  fire  is  still 
jn  activity,  by  carefully  stoppiQg  the  fia&ures,  and  preventing  ^ 

:.  If! 

*  I  doubt  wlieHier  the  l  ito  Mr.  W.  Brunton  ever  found  thii  moss  in  the  norfh 
of  lingland/as  men' one  !  at  p.  7d  ofl|ookeraod  Tavlor's  Aiascciloxla.  I  s«<U  ii 
to  biD  from  this  locaaiy  m  md.  •n  TO' 

4 
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<"    ond  of  some  Mineral  Substances^  3^ 
.«0C4BB  jof  aif I  Ae  occiqpim  are  enabied  to  raise  differed; 

.  A  neglect  of  these  precautions-  sometimes  destroys  half^tfae 
produoe,  whilst  the  remainder  continues  flourishing.    '      '  ' 

On  the  west,  the  fire  appears  to  be  extending  itself  by 
Bfftdd^  lower  fomaee.  About  two  years  it  be^an  to 
Mnetrate  through  the  floors  of  some  houses.  ^»  produeod  gk'eat 
alarni  among  their  tenants  by  appearing  in  the  night,  and 
of  the  houses  were  taken  down.  It  eimibits  a  red  heat  in  this 
situation,  and  the  smoke  has  forced  its  way  throuo^h  a  bed  of' 
cinders  40  feet  in  height.  On  the  south  it  is  arrested  l)y  beds 
of  sand,  winch  cover  the  coal  iormation  in  that  part,  and  on  the' 
north  and  east  it  is  impeded  by  culUvat  ion. 

The  above  tract  of  srround  presents  very  interesting  appear- 
ances in  a  geological  puint  of  view,  .is  exhibiting  the  action  of 
subterranean  fire  on  tiie  various  strata  of  coa],  ironstone,  shale, 
and  pyrites,  of  which  the  coal  formation  of  Staffordshire  is 
Composed.  At  first  view,  a  stranger  might  suppose  himself  in  a 
volcanic  region.  The  exterior  view  of  the  strata,  exposed  to 
view  by  the  fatimg  in  of  the  ground,  presents  a  surface,  blackened 
by  the  action  of  fire,  and  presenting  most  of  the  porphyritic  and 
trappean  colours  in  high  perfection.  The  cindery  dust  on  which 
you  tread,  the  sulphurous  vapours  and  smoke  which  arise  from 
various  parts  of  the  surface,  and  the  feeling  of  insecurity  which 
attends  most  of  your  footsteps,  att  combine  to  give  a  high  degree 
of  interest  to  the  scene. 

*  The  space  to  which  I  more  immediately  refer,  and  from 
which  I  procured  my  specimens,  consists  of  about  14  acres, 
•djohiin^  a  fium  housei,  -which  is  inhabited  by  a  respectable 
'Aflidlv.  of  the  name  of  Godman.  This  ground  is  not  yet  oalti- 
vatM,  but  probabfy  wiU  be  in  a  year  or  two,  when  the  present 
apipearance  wiU  be  «flheed* 

r  The  best  views  of  the  ground  are  obtamed  at  die  spot  just 

described,  on  the  bank  of  cinders  at  Bradely,  and  at  an  excava- 
tion to  the  North  West,  where  a  large  quantity  of  the  caleined- 

stone  has  been  taken  away  to  repair  the  roads,  and  at  which 
place  a  shaft  is  now  sinking  to  work  the  lower  beds  of  coal  and 
BTonstone,  which  are  supposed  to  remain  uninjured. 

The  mineral  substances  which  occur  are  as  follow.  Some  of 
them  are  rare.  The  description  of  them  may,  at  least,  afford  a 
new  locality.  ^ 

Non-metallie  combwtihle  Mtmrak^ 

'  1.  Sulphur, — This  occurs  in  small  bniUant  crystals,  so  mintitc 
ihai  the  form  cannot  be  determined :  also,  massy  and  amorphous, 
'Ihiin^  in  small  quantities  the  cavities  of  the  sandstone  and  shale, 
which  have 'been  calcined  and  contain  small  apertures;  or 
cham^rs,  whm  the  sulphur  is  sublimed  on  iu  fl^pproaick  to  the 
osphere* 

« 
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2':'3fi?ieral  7«r.— This  occurs  only  in  one  s!t\iatio%  which 
.  ^appears  to  be  at  t\^e  cropping  out  of  a  thin  bed  of  coal.    1  only 
found  a  BitiaU  qnaatity,  more  orleaa  racid,  and  mixed  with  black 

J  *  '  8.  'CoaL — ^Near  the  farm-house  is  a  smtH  hoflow^  caoafed 
cither  by  an  old  shaft,  or  by  the  sinking  of  the  ground  from  At 
tti^  beneath.   Fourfeet  fromthasvyfece  ii  abc^  of  ooaly  thm 
-^Aee  in  thiokness.  TUs  may  be  seen  witho«fc  the  tiwblft'tif 
•'  deseending  a  Aaft  for  ttiat  purpose.  Itahorm  ihe  coal  oMt 
'  ^ccmtdy  belmen  loof  and  floor,  dipping  ww^*   Being  aa 
'  near  the  aosfiiee,  it  appem  in  vety  nmSt  lumps,  in  die  iMe 
iwhleh  Oe  miners  term  rotten.  Under  thin  bed  of.  coA-  ia'a 
^  stratum  of  clay  six  inches  in  thickness,  which  contidns  tegetal^ 
impresiio^b  iu  abundance.         '  >,t  »f 

SaUoe  Mimrab*   ^ 

4.  Sulphate  of  Alumina  occurs  as  an  efflorescence  in  atiata- 
'  of  calcined  clay  near  the  surface.    It  is  formed  f  rom  the  burning 

■  of  the  shale,  wlncii  cuntains  a  hv^c  portion  of  aiunuua,  aad 
frhich  is  sup|)lied  with  sulphuric  acid  from  the  pyrites.  * 

5.  Muriate  of'  Ammonia y  combiiied  mth  a  snvafl  Proportion  oj 
r  Sulpiuite  vf  Ammonia. — Produced  m  beantiful  crystals  of  the 

u&ual  foniis ;  also,  a  crystalhzatiou,  which  1  Ijeheve  has  not  been 
hitherto  noticed,  at  least  not  by  the  authors  1  have  consulted. 
It  is  a  very  thin  hcxac^onal  table,  having  two  of  the  opposite 
aides  broader  tiian  the  others.  It  ocean  in  dasters  covering  the 
'«>liiffir  QiyirtalBi  which'  aia  fauntded  pyrunida  joimd  baM-to 

'  base.  . 

•(>•  Sulphate  of  Zinc. — This  rare  substance  has  hitfaerlo  ^^Mm 
faand  only  at  tiotywaU,  in  North  Wales.  The  taate  is  nauseous- 
metalhc,  and  it  pccaia  combined  with  alominoaa  eaith*  I  should 
have*  diiBtrQsted  my  own  opimoft  on  this  aiibatanoe;  b«i  Mr, 
Dalton^  of  Manchester,  being  in  Bimungham  fer  a  sboct  time, 

.  I  sabmit^  it  to  I|is  jud^ent,  and  he  allows  me  to  make  aao 

•  pf  his  authority  in  detennming  its  nature, 

7.  Sulphate  of  Lime. — The  upper  stratum  of  sandstone  is 
penetrated  in  several  parts  by  this  substance,  which  lias  been 
|ioticed  as  occurring  in  many  coal-fields.     It  here  appears 
remarkable  merely  from  the  red  base  to  which  it  is  attached, 
'  ^ving  it  a  porphyritic  appearance.    It  is  rather  abundant  . ' 
V      8.  Forceiaift  Jasper. — Formed  by  the  calcmation  of  almost  all 
i  the  beds  of  clay  which  he  over  the  burning  coal,  and  consequently 
i  ^ry  abundant.    It  presents  almost  every  Tanety  of  (ioloii^ii  aod 
i>  varies  from  five  to  forty  feet  in  thickness. 

Net^f^  Fioetz  Trap,  Basalt,  or  Howl^  Thia'sib* 
t  atance  is  watt  kfiiown  to  geologists,  in  ^oensajnien^  ^of  ^a 
:  i^pi#iilific  axparimenta  of  the  bte  Mr.  Grej^ry  WM^'4wd  'lha 
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jijpViblic«^on  of' Mr.  Keir  on  tbcwieralogy  of  Staffordshire.  It 
*•  v'Was  only  noticed  by  them  in  one  situation,  viz.  in  a  range  of  Luib, 
^  ^Lictending  from  Dudley  towards  Oldbury,  and  upon  which  lixe 
.  village  ot  Rowley  is  situated.  Near  Bradely,  close  to  the  fanpa- 
[.hoyse,  a  bed  oi  this  substance  occurs,  enclosing  crystals  of 
hornblende,  and  having  the  same  tendency  to  assume  tha 

•  polygonal  form,  and  to  decompose  into  spheroidal  masses,  with 
i.  the  iiowley  rag.  It  is  in  fact  the  same  substance,  but  occupy-t 
,  ing  a  very  different  position.    It  forms  no  perceptible  elevajtion, 

and  was  originally  about  80  yards  in  length  and  30  in  width ;  but 
.      portion  of  it,  beiog  in.tbe  way  of  the  fanmng  operaUonsy  .wa 
entirely  cJieaMd  from  the  surface.   It  famed  the  i^pempst 
..ftotttum,  and  was  thrown  into  the  boles  emmd  by  the  fire.  A 
fence  to  one  of  the  fields,  being  carried  aoro«a.part  of  it,  e^bibilt 
%  section  of  the  trsp,  but  not  aufficiwitljr  deep.  At  this  position 
I  caused  e  bide  to  be  dug  to  ascertain  the  thioknessy  which 
t  nigpesysd  to  be  about  four  fo«t  On  amving  neai  that  depth, 

*  wm  great  4iffioulty»  oasccowi  of  the  nsluie  of  the  roidE,  sWm 
.  weiEt  obligsd  to  desist;  bat  ibe  smoke  from  nndsmeatb  began 

to  wmA,  sbi^wing  that  the  lower  stmtawere  wpf  near.  Sane 
^  SiqjMMft  wd  tims  would  be  necessary  to  esoeftem  the  jwiotm 
...§t  this  .tfsf  wii0i  the  sandstone,  on  which  1  suppose  it  to  idtt, 
•nd  wh^er,  in  any  part  of  it,  it  has  a  connexion  with  a  faalt 
; composed  of  the  same  material.    The  portion  of  the  strata 
examined  was  chiefly  in  small  angular  pieces,  much  shattered. 
The  larger  blocks  were  in  quadrangular  masjies.  This  trap  is  five 
miles  distant  from  the  Rowley  iCUs,  with  which  it  appears  to 
have  no  connexion.    The  coUieries  in  the  intervening  space  are 
not  cut  through  any  corresponding  bed  of  trap.    To  the  west 
there  is  a  shght  declivity  of  the  groimd,  which  it  appeaisito 
i.  follow,  and  so  far  appears  conformable. 

I  beg  to  apologize  for  trespassing  so  much  on  your  time.    ■  • 
i.am  nu>st  respectfully,  jour  obedient  servant, 

I     .  JoUii  f  INCH* 

f  .  Article  V. 

'  1  Biographical  Sk§hh  cf  Adamm.,  •  • 

•1 

MicAEX*  AnAHSoK,  who  was  no  less  lemaskable  forhi8*essi- 

-  dii^  in  the  pmecotionofnatorsl  science  than  for  the  singulari 
t;  ef  his  habits. sad  character,  was  bom  at  Aix^  in  Provence,  on 
1  April  7,  1727»  He  was  descended  from  a  Scotch  hiovij,  aribo 
Toliowed  the  fortunes  of  James  II.  and  afterwaids  beeame  mtm^ 

.  falized  in  France.        was  brought  to  Paris  at  the  age  of  three 

years  ;  and  his  father  beuig  in  humble  circumstances,  his  educa- 
'  iJiOAiW^i,^  conducted  uuder  the  patronaj^e  of  the  Aichl>i;ilijL>p  of 
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Aiio,  who  gave  him  the  advantage  of  a  -college  edttcation^  -He 
soon  displayed  consitierabie  talents  ;  and  from  his  quicknefe,s  m 
tiift  peiformance  of  his  academic  exercises,  he  attracted  th^ 
attention  of  the  Celebrated  naturalist  iS  cedham,  who  was  attached 
'  lo  the  institution  in  which  the  young  Adanson  was  placed,  and 
who  appears  to  have  determined  the  future  pursuits  of  his  pupil, 
by  presentino  him  with  a  microscope.  The  possession  of  this 
instrument  awakened  m  him  the  most  ardent  passicjn  formakin<y' 
observations ;  and  he  commenced,  at  a  very  early  age,  a  train  of 

.m^fl^p^ckes  into  the  various  departments  of  science  which  he 
puiw^d  without  intemiimion  tmough  a  long  life  of  70  yeai^. 
Bcrtniy  very  €aiiy  engaged  his  particular  attention,  and  he 

.  b00me>4  zealous  student  in  the  <^  jardin  des  plantes/'  so  that 
at  the  age  of  19  he  had  already  wntteik  a '  description  of  some 
JHum/mm  species  of  plants*,  and  devoted  not  merely  the  fi^ole  of 
die  day,  but  even  a  portion  of  the  night  to  hie  twomte  studjr* 
.:*Hia  avdent  mind  soon  ^gaged  him  in  a  much  more  active 
md  asdnoiii'  scene  i  ^l^n  only  21  years  of  age  he  eiabarlf^^ed  for 
tibe^coast  of  A&ioay  for  .the  purpose  of  examining'  the,  interior  qt 
Senegd.  -The  motives  whii^  induced  him  to.  fix  upon  this 
situation  are  not  a  little  singular,  and  ^sliaracteristic  of  his  turn  of 
imnd.  He  informs  us  that  he  selected  it  "  beeause  it  was,  of 
all  the  European  establishmeatb,  tlie  most  difbeult  to  penetrate, 
the  hottest,  the  most  unlieidthy,  the  most  dan2;erous  in  all  other 
respects,  ^and,  consequently,  the  least  known  Lo  naturaiists.'* 
His  constitution  and  physical  powers,  no  less  than  his,acqmred 
habits,  rendered  him  well  adapted  ior  this  perilous undertaJdng; 
and  during  five  years,  which  he  spent  m  Africa,  it  appears  that  lie 
went  through  a  quantity  of  mental  and  corporeal  labour,  winch, 
perhaps,  no  other  individual  could  possibly  have  accomphshed, 
Thist  period  he  spent  entirely  deprived  of  society,  and  the  great- 
e^ib^peat-of  it  absolutely  in  solitude,  a  circumstance  which  tended 
ta  proMts  the  criginal  peculiiydlties  of  his  disposition.  Natu- 

.  talfy  el«a  anstere  temperament,  and  little  disposed  to  ei^oy  the 
interoeunses  of  social  life,  be  always  preferpeg  meditating  upoii 
his  own  ideas  to  the  communication  of  them  to  others ;  and  so 
sanidlirga.this  feehng  fostered  by  his  residence  in  Senegal,  that 

.faa.jwtimned  &am  this  cqunti^i:  in  jb^  state  which  rendered  him 

I  aIi|U)st.  enable  to  impait  his  knowkdge  to  the  world,  or  to  profit 
by  the  information  4t  his  contemporaries.  >      - . 

About  the  time  when  Adanson  returned  from  his  voyage,  Lin- 
imns  and  liuffon  were  rapidly  advancing  to  that  rank  in  pubHc 
estimation  to  winch  they  were  each  of  them,  although  very  diHer- 
ent  in  their  geruus  and  character,  so  justly  entitled.  Our  young 
naturalist,  however,  seems  to  liave  paid  httle  attention  to  either 
of  tliem,  and  to  have  been  as  little  captivated  by  the  scientihe, 
accuracy  of  the  one,  as  by  the  eloquent  descriptions  of  the  other. 
He  determined  to  pursue  a  system  of  his  own,  at  which  he 
laboured  with  the  utmost  diUgenoe^  but  it  waa  of  an  almost 
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ly^bdM  tmoA  the  jtoi  6f  cfscamining  aH  iifli0lidiilp»ill^qet#^ 
MiMdual  object ;  ted  chssing'  each  get  oiT  fiitlodoif^)eir'r>p^ 
^NMSoiib'iii  fiepiimte  dmsionsy  expected  to  obtaiti  h  ddnpft^ 
:twit'<tfdkrtinct  parts ,  which,  when  united,  should  combine  to^- 
*fller^  produce  the  whole.    As  a  kind  of  specimen  ot  the  nature 

his  "  universal  method,"  and  the  manner  of  applymg  it,  he 
published  in  1757  an  account  of  the  niiells  of  Senegal,  a  work 
which  accjiiired  for  the  author  a  considerable  share  ot  reputation, 
and  obtamed  for  him  the  honour  of  being  elected  a  member  of 
the  Koyal  Sooiety  and  of  the  Academy  of  Sciences.  This 
TOhime  was  intended  to  form  one  of  a  senes  of  eicfht,  which 
were  to  mclude  all  the  natural  history  of  Senegal ;  but  his 
anxiety  to  bnn^  before  the  ]^nl)lic  the  merits  of  his  pecuhar 
•system,  induced  him  to  reUncpush  this  object,  and  to  publish-€*i 
the  families  of  plants  a  work  which  appeared  in  the  year  1763, 

Among  the  botanists  who,  before  this  period,  had  paid  parti- 
cular a:ttentioi^  to  the  natural  relations  of  plaats,  meet  dift^ 
gidshed  was  Bernard  Jussieu,  who  had  been  the  preceptor  of 
'Adanfion.  It  is  probable,  therefore,  that  the  pupil  imbibed  ftoia 
tU8  master  the  first  impressions  upon  this  aubject,  but  e?^ 
'Circumstance  proves  ihat,  in  llie  detail  of  the  execution,  Adanson 
^f^sted  entirely  npon  ins  own  powers.  In  the  prosecntien  of  iiis 
obfect  be  secluded  himself  still  more  completely  from  ab  inMw 
doune  ^tli  the  world,  even  from  that  of  men  of  eeience,  ^o 
were  engaged  m  the  same  pbisuits ;  he  was  witbont  pupils ;  Md 
"almost  withotit'  friends,  and  was  only  known  to  lexist  by  Ms 

Siiblicationg ;  and  these,  althoogb  they  afforded  asqpie  prosA^f 
is  knowledge  and  his  indastry,  were  so  little  attractiYe  m  their 
style  and  manner,  as  never  to  become  popular,  and  to  be  rather 
admired  thanrena.  Not  only  his  arrangements  and  his  dcscnp- 
tions  were  original,  but  his  nomenclatiue,  and  even  his  ortho- 
graphy, were  often  pectiliar  to  himself,  and  such  as  imght  seem 
almost  intended  to  repel  hiB  readers,  rather  than  to  allure  them  to 
the  perusal.  * 
•  After  some  years  of  retirement  and  unwearied  application, 
he  presented  to  the  Academy  of  Sciruces  a  sketcli  of  his  ^leneral 
plan,  which  afforrfed  one  of  the  most  remarkable  exumples 
of  human  industry  which  we  have  on  record.  His  labours,  as 
we  are  infoimed  by  Cuvier,  consisted  of  27  large  volumes,  in 
which  were  explained  the  general  relations  of  all  objects  and 
their  arrangement :  the  history  of  40,000  species  was  placed 
alphabetical  order  in  1 50  volumes  ;  a  universal  vocabuuuy  gate 
th^  explanation  of  i^,OOQ  words ;  there  was  a  great  mnnbdinof 
separate  memoira  and  treatises,  together  with  40,000  figureiij  Md 
30,000  specimens.  A  vast  deal  of  this  inmiense  masfli  VMt 
necessarily  have  been  mere  compilalion,  and  be  wat  itoondy 
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urged  to  separate  his  oriL;inal  observations,  and  publish  them  in 
a  detached  form.  But  he  p^psitively  refused  to  follow  thiii 
advice;  and  hence  the  really  valuable  matter  which  it  contained 
has  become  loat  to  the  world,  and  the  celebrity  which  the 
author  was  so  anxious  to  acqiiu  e  with  posterity  rather  depends 
upon  the  supposed  extent  of  his  powers  than  upon  any  thing 
which  he  actuaUy  accomplished.  He  indeed  occasionally 
inserted  paper>s  in  the  Memoirs  of  the  Academy,  containing 
accounts  of  some  of  the  objects  with  which  he  had  become 
acquamted  durii^;  bia  lenamoe  in  Senegal;  bat  these  he 
legarded  as  of  mmor  importanoe,  and  seemea  to  regret  the  time 
which  waa  oocupied  in  preparing  thim,  aaao  iMioh  iobb«d  (mm 
hia  great  systematic  work.  Upon  these^  howeret,  hia  reputation 
reats,  and  al|hoagh  the^  are  of  little  impartunoa  ooitffifnd  with. 
Ilie  atore  of  materialB  mna  which  they  wm  aelectedy  yet  they 
wte  moat  of  Ihem  vahiable/  and  have  contiibitfedtQ  thi^  {urogram 
ofacience. 

•  The  latter  part  of  Ada&aon'a  life  waa  oppressed  widi  the  evik 

attendant  upon  poverty,  in  addition  to  tnose  of  old  age.  By 
the  Revolution  he  lost  all  his  property,  whichprincipally  consisted 
ill  a  small  pcasion  from  tlie  government  of  Frajice  and  that  I'roia 
the  Academy;  he  seems  to  have  passed  some  time  in  absolute 
penuiy,  and  in  almost  complete  oblivion ;  when,  upon  the  esta- 
bhshment  of  the  Institute,  he  was  called  to  become  one  of  it^ 
members,  and,  for  a  short  period,  enjoyed  a  degree  of  compa-' 
rative  comfort  and  respectabihty.    He  died  at  the  age  of  70 
years,  worn  out  by  mtense  application,  and,  probai^ly,  from  the 
want  of  those  comforts  which  were  necessary  to  support  his 
declining  years .    Although  lo  secluded  in  his^  habits,  and  al^iost 
gaaanti^ropical  in  his  intercouise  with  literaxymen,  bis^ic^osi- 
tionia  laia  not  to  hayje  been  unamiable,  and  he  had  the  m^t  of 
enduringhiji  misfortnaes  with  exemplary  fortitude.  His  pa^^ce 
may,  perhaps,  in  aome  meaBore,  be  attributed  to  apathy,  and  to 
hifc.jaaEuul  being  so  eogqpletely  absorbed  in  hiaHusieatiftc  pttisinta'' 
as  to  tender  mm  insensible  to  thosi^  etils  ]|rlu<^,.  to  the  Diilk  of 
lAanldnd,  :ai€  the^most  intolerable.   JBven  th6  ne^ct  with ' 
whidi*1ie  ebnceited  himself  to  be  treated^  probably  mada  litda^ 
impraasion  upcm  him ;  for  be  seems  to  hare  imputed  it.  wiore  ip 
ihiuwaiilf  'ol  diacdhuneM  in  ids  contemporaries  than  to  his  own 
deficiencies.    He  left  a  direction  in  lus  will,  which,  perhaps, 
would  not  have  been  expected  from  a  person  of  his  turn  of  mind, 
but  IS  highly  characteristic  of  his  countrymen,  that  the  onjy 
d^^iQOratio^  .of  ht:s  tomb  should  be  a  garland  of  flowers,  taken 
from  the  58  natural  faioiUes  of  pldDJ^  whieh  he  had^end^' 
voured  to  estab^Ash./.    ♦  • .     '  .  j  t.toi « 
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Article  VI.  ' 
.  SobtHxm  of  JBguatinns.  By  James  AdamSy  Escf.  •  -^il 

(To  Dr.  Thomgon,)  ^    ,  ' 

SIR,  BUmdkmmfDecfB^mi^r^ 

Your  inserting  the  following  solutions,  &c.  in  your  Annals  of 
Pbihaoflgf,  will  much  oUige      Your  humble  Hervant, 

Jam£s  Adams* 

A  sohitMm  of  the  eqaatian  2  cos.  mAss^s^-f^-oaa  St^. 
posHiofi  ttiii  3  cor.  Am  x  +  -\  By  putting  tbe  co8«  A  al^. 

d '    IB  AT  we  hsTO 

2  c  =5  z  +  X  . 

4  f «  =  (2  +       =:      -f  i  '^  +  2 

8     as     +  x)»  =  z;'  -f-  «^  4-  3(«  +  «) 
16  c*  »  (jK    X)*  s.  af»  +  a?*  -f  4  («•  +      +  6 
32  «)» »  ^  +  jr»  4.  6  («»  +      4*  10    ♦  Ji)  * 

From  whence  we  get  ' 
i  -I-  X  =3    2  c   =2  COS.    A  '    '  ' 

^I'  +  J-^rr:     4  c*'-     2...;  =  2  COS.  2  A  "  " 


x*  +  3r*=   8c*—   6c...  a=s2  COS.  3  A 

V  +  j:^  =  16  c*  -  16  c«  +   2  =2  cos.  4  A 

21*     X*  =  32c»     40    +  10  c  2  COS.  5  A 

V  2*  as  64    ^  96  c«  4-  36    -  2  =  2  COS.  6  A  ^    , . 


A  weUrknowtt  seaes  ior  twice  the  cosma  ot  a  muhiple  ai« 

when  radius  is  unity.    Therefuie  2  cos.  m  A  =  z"*  4-  -i-- 


A  solutaion  of  the  eqiatioii  (eos.  A  +  ^/r^-lma,  A)^  »  coi» 

fa  A  ±  V  —  I  sin.m  A  may  now  be  readily  effected.  *  *' ' 

From  the  preceding  equations  we  have   *  " 
—  2  cos.  A  .  2;  =  —  1,  and  «*•  —  2  cos.  w  A  .     =3  —  1. 

By  completmg  the  squares,  See. 

cos«  A  ±  V  COS.*  A  —  1  s  cos.  A  i  V  —  1  sin.  A 
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2:*  s=  COS. 

sin.  m  A. 

(cos.  A  ± 

» 

(cos.  A  -f 
(cos.  A  — 

Goa.  mA~ 


Mri  Admms  Solution  of  n  FhbleM.  jtitAYf 
m  A  +  \/  COS.*  «i  A  —  1  ^  COS.  W  A  '^- 

Therefore 


• » 

••r 


—  1  sin.  A)*  as  Ggm,  mA  ±  a/  —  1  fiUU «• 

ileuce  tlie  following  equations 


i/  —  1  sin.  A)*  9  cps.'m  A  +  V  —  1  sin.  mA  ' 
a/  —  1  sin.  A)*  s*  cos.  m  A  —  \/  —  1       f^t  A».  • 
By  addition  and  subtraction, 

Ycoi.  A  +  sio.  A  -/  —       +  (cm.  A  —  ilo.  A  V  —  I)* 

=  ^  '  • '    ^         _   —  ^-  ^ 


(cog.  A -I-      A  V  ^  (cos.  A  —  wn.  A  /  r"  f)*  ••T.- 

i 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^  '  '  ^* 


A&TICLE  VII. 

Solution  of  a  Froblem.   By  James  Adams,  .£sqr:  . 

(To  Dr.. Thomson.) 

8IR»  &toH€kmue,  Jan.  15»  ^Sl^ 

At  pa&e  259,  vol.  iii.  Dr.  Hutton's  Course  of  Mathematiciy 
we  have  3ie  following  problem : 

**  To  determine  the  thickiies&  of  tl|e  wall  a,t  the  tojp  when  {he 
fffitiM  not  perpendicular;  bat  ineUnes.  as'the  fiont  ^9b.tofMiodt 
tion  wall  usually  is."' ^     '  .  ;  ** 

The  solution  to  which  is  there  given  by  a  quadratic  iequdtion; 

If,  in  your  opinion,  the  following  solution  by  a  simp/e  equation 
be  an  improvement,  your  inserting  it  in  the  Annals  of  Fhiiosofhji 
w^  much  .oblige  ..  Your  bumbk  servant,  ^• 

James  Adams. 

Let  A  B  M  E  be  a  vertical  section  of  a 
bank  of  earth,  and  the  triangular  part 
ABE  that  which  is  supported  by  means 
of  a  wall,  the  vertical  section  of  which  is 
A  £  F  Gi   Draw  G  D  perpendicular  to  ____ 
F  E,  and.  conceive  two  weights,  W  and  .  k";/  snota  vol 
IP,  .to  be -suspended  from  the  centres  of^,^  ^^^f^i  tM^'W  '^'^'^ 
gravity  of  the  rectangle  A  D,  and  the        1^  j  -^V/ituj.!^ 
triangle  G  D  F,  and  to  be  pjMH[>ortiani4  tOctl^ir  ^^ 

Put  A  E  =  a,  D  F  =  ^,  and  ?  F  .:^,x  breadtfta4i,t^^fei^ 
Then  E  F  -  D  F  =  E  D    X  T;^;^^  i^^^ 
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-nieareaAEDas  ED  x  D  G  ^  22^5  x  a  >f , 


The  area  FDQ»iDF  xDG=Bix->^a  =  ~ 


c  8c 


2  a        rt^        c  r  +  a       c  x  —  a 


Hence  Fwxtr  +  Fm  xWs=:~x^  +  — —  x 

T     o5y  ^  "  ^  "  stabilitating  force "  of  the  sec- 
Jtbn.  A  B  F      the  specific  gravity  of  which  being  n,  y 
-  The  stafaihly  of  the  dupported  earth  A  B  E  s  -^^4^,  nt^  -y 

being  tlie  specific  gravity  of  the  eartli,.ands,  the  nat,  sm.  (rad.  1) 
of  the  angle  A  £  B  (page  2jb,  ibid.) 

#  .   '    '      Uence  the  following  equation : 
(4^""  =  r\/  ^'  +  ^0,  a  siii^k 

s 

elation*  If  ^le  quantity  ^^^^^  be  reduced  on  account  of  fri(>- 
tion,  as  is  usual,  then  ^-y  —  jjj  a?i  =         andx  =  ^  \ 

y-^— ; — • 

If  the  angle  A  E  B  =  45%  and  7fi  =  w, 
^dielatt^alioii  would  become  or  x=  ^  V  c*  -H  3;  ttid  -ivluit 

c^5,.llieaar  s-^  A/2&n '3627a»baaeEF,     ^    .  ! 

and  -3527  a  -  '2  ^=  1527  a  =:  top  A  G,  /  '    '  , 

almost^  a  in  bnck  walls.  '        ' .  * 

If  m  ss  4,  n     5,  c  s=  5,  and     =  ^  we  then  have^  x'ss 

=     V  23  =  -3197  a  =  EF 

.and>3197  a        a  «  '1197  a  ^  ic^  A  G,        .  ^  ^  , 

about    a  in  stone  walls.  ,  .  I'j^  ^; 

At  page  2G0  ibid,  (using  the  same  numbers  as  above)  :  -  t-; 

-    The  thickness  at  the  top  fiwr  bnck  walk  is  ^*i^  '\89  cPy     •  ^ 
And  ios  stone  walls  ^  .  -159  a,  '  ^« 

^wfaiidi  do  not  agree  with  die  preceding^  owing  to  a  mistake  ii^^ 
the  solution.  '   '    ^      "  ^  ^  - 

•   P6t^te ^50rti|aeting  the  square  of  tiie  equatiOtt    -  ^     -  m  v.;: 

^  ,  2  a      ,    «•       m       a«    ,  a« 


instead  of    ,.  .t   ■  :  ii.-'/T 
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W»  have  a  =      y^.  ?     si   n  

Here    s  A  6|  the  breaddi  atthe  /op  of  Ae waB«. 


AUTICtB  VIIL 

of  the  IMne;  wM  a  few  Memtirkt  wpm  tke  MmmBrfpremnt^ 

t»(3f  tk6se  Diseases,  cmmeted  with  a  morbid  State  oj'  that 
Fiuid.   By  William  Prout,  M.D  •  ' 

* 

The  substances  to  whiob  tiie  wiAot  prop^iM  to  cenflai  his 

attention  in  this  paper  are,  urea,  saccharine  matter,  and  litUc 
acid ;  the  other  constituents  of  the  urine  are  omitted  f  or  the 
present,  in  consequence  of  the  uncertainty  which  prevail 
lespectmg  them. 

The  urea  was  obtamed  in  a  separate,  althonsrh  in  a  very  imfnm 
state,  by  Kouelle,  in  1773,  and  styled  the  saponaceous  extract 
of  urine.  It  was  made  the  subject  of  particular  examination  by 
Cniickshanks,  and  shortly  alter  by  I'ourcroy  and  Vauquelin,  who 
first  gave  it  the  name  of  ur6e  ;  but  althouc^h  they  made  us 
acquainted  with  many  of  its  leadnig  properties,  .it  was  not  ob- 
iibied  by  them  in  a  perfectly  pure  state.  Tkia  seems  to  h«ta 
keen  first  accompUshed  by  BerzeHus,  jud^ng  from  the  .descrip^ 
lion  which  he  givea  «8  of  ^its  physical  and  chemioai  ptbpartieg^ 
ImH;  he  does  not  gire  us  any  account  of  the  process  which  he 
aqpkrfed.  M.  Thetuurd^  m  his  late  work^  describee  it  ia  su^ 
ft  mmmr  ae  (o  show  that  he  had  procured  it  in  a  eOiQafpfciit 
Mrer  atate  than  Cniickshanks ;  but  still  it  eeema  not  to  hsak 
been  efttirely  so^  aa  it  retesied  a  miikoaa  odnnr^  and  dM^ 
qieecedy  on  exposure  to  die  atmosphere. 

Tha  process  whidi  Dr.  Prottt  employs,  is  as  foOom.  Tor  Ae 
retract  of  none  €^vaporate4  to  the  consistence  of  a  syrup,  ttMe 
ecid  is  to  be  gradnallv  added  tmtil  the  whole  is  eoftvaiN^d  to  a 
crystalline  masa^  whicn  is  to  be  slightly  washed  with  cold  water. 
The  nitric  acid  is  then  neutralized  by  a  solution  of  subcarbonate 
of  potash,  or  soda,  and  the  solution  evaporatod,  la  order  that  the 
tutratc  of  potiish  or  soda  may  crystallize,  and  be  thus  separated. 
The  fluid  which  left  is  made  into  a  paste  with  animal  charcoal  | 
€5oid  water  separates  the  urea  from  this  paste  in  a  colourless 
atate ;  it  is  to  be  evaporated  to  diyuess,  aud  the 
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181#^  Proximate  Principles  of  the  Urine.  3^ 

in  alcohol,  which  takes  up  the  urea  alone,  leaving  the  saline 
bodies,  or  other  extraneous  matters ;  and  from  the  alcoholic 
solution,  the  urea  may  be  obtained  pure  and  in  the  crystalhzed 
state,  although  it  is  often  necessary  to  repeat  the  crystallization 
from  the  alcohol  two  or  three  times. 

•  The  properties  of  pure  urea  are  then  detailed  by  the  author. 
Its  crystals  assume  the  form  of  a  four-sided  prism ;  they  are 
transparent  and  colourless,  and  have  a  slight  pearly  lustre.  It 
has  a  peculiar,  but  not  urinous  odour ;  it  does  not  affect  litmus 
or  turmeric  papers ;  it  undergoes  no  change  from  the  atmosphere, 
•except  a  slight  deliquescence  in  very  damp  weather.  In  a  strong 
heat  it  melts,  and  is  partly  decomposed,  and  partly  sublimed 
^without  change ;  the  specific  gravity  of  the  crystals  is  about 
.1*35.  It  is  very  soluble  in  water ;  alcohol  at  the  ordinary  tem- 
perature of  the  atmosphere  dissolves  about  20  per  cent.,  when 
boiling  considerably  more  than  its  own  weight,  from  which  the 
urea  separates,  on  cooling,  in  its  crystalline  form.  The  fixed 
alkalies  and  alkaline  earths  decompose  it ;  it  unites  with  most  of 
the  metallic  oxides,  and  forms  crystaUine  compounds  with  the 
nitric  and  oxalic  acids. 

In  the  analysis  of  organized  substances  the  method  generally 
adopted  is  to  employ  some  body  which  may  afford  a  quantity  of 
oxygen,  and  thus  convert  their  elements  into  various  oxides,  the 
composition  of  which  being  known,  may  enable  us  to  estimate 
the  quantity  of  the  elements.  The  oxymuriate  of  potash  has 
been  used  for  this  purpose,  and  serves  very  well  for  the  analysis 
of  vegetables ;  but  for  animal  substances  it  is  less  useful,  because 
it  combines  in  vaiiable  proportions  with  the  azote  which  enter* 
into  their  composition.  On  this  account  Dr.  Prout  employed 
the  black  oxide  of  copper,  and  found  it  to  answer  completely,  as 
at  a  moderate  temperature  it  parts  with  its  oxygen  to  hydrogen 
<ind  carbon,  but  not  to  azote.  The  substance  under  examina^ 
tion  was  heated  with  the  oxide  of  copper  in  an  apparatus  so  con- 
trived, that  the  amount  of  water  and  carbonic  acid  foni^ed  might 
be  accurately  ascertained,  and  the  carbon  and  hydrogen  thu» 
estimated,  while  the  azote  remained  uncombined.  Wneu  fouf 
grains  of  urea  were  employed,  the  product  was,  - 

Water  2-45  grains.  ^ 

^  Carbonic  acid  6*3   cubic  inches,    •  * 

•     '  Azote  6-3   ditto.  i  2. 

• 

Pence  it  was  estimated  to  consist  of  I 

Hydrogren  0*266  •    •  : 

Carbon  0-799 

Azote  :   1-866  .' 

.    -  *  2*933  .  . ' 

*  ♦     .Oxygen    1*066         .  r.r* 

-  4-000   .  J 
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Dr.  'iPi^ttd  il»  the  HpUare  if  tome^  ^^he     .  CPfef^ 

Now  if  ^  assign  to  eaeh  of  tkeae  elemenLt|.  ^hjg^pfim^ 
numbers  that  represent  iimr  atomft  or  eombiBmg  weight,  we 
•hall  find  that        consists' of  •  .       .  • 

2  atoms  or  2  Toimes  of  hydrogen , «  2^5  ^  o  /  hydrogn*  MS 
1  atom  or  1  TohMsae  of  eaibon . » .  •  7^6  (  r  )  earbon..*  *  19*9ft 
1  aton  or4.¥«ilinBe'of  oxygea^  ..  lOO  i  l^i  oxygon  2&K 
\  atom  or  1  volume  of  aiole  17*5  )  »  Laiate  ....  46-86 

'  Dr.  Prout  next  examined  the  composition  o£  the  nitrate  oT 
area,  which  hoifovuid  to  be  in  iOQ  paits,  *  :c  ' 

,  , .      Nitric  acid.   47*37    .     .  t  -  ; 

Uj?ea.  .6a-63. 


100-00 

ar  one  atooa  of  die  formerto  two  of  the  latter.   

'  He  then  proceeded  to  analjae  sugar  by  th^  same  prpc^ 
Whti^b  he  had  employed  for  urea ;  the  result  wa9^   ,  '  ^ 


:l<  Mi 


Water   2*45  grains, 

Carbonic  acid   12*6  cubic  iiiehea :  -'j 


from  which  its  composition  is  estimated  at 

'     •    Hydrogwv   0-26(5 

Carixm   1-699 

^  .  ...  1*866  ,  .  -\ 

Qxygaa#  2- 133  <^,c} 

/  •  _  '4*000  ; 

cooipapboding  to  .      .  j 


Diabetic  sugar  and  tiie  su^r  of  milk,  when  iidlittCtod  lO^til^ 
8afaiei(iiwde  of  analvaia^  a£R>8ied  reaolte  aa  nfwrly  »hMlai»43  ttie 
ab^a  idbait:%.aiilkr  regaidb^^^   aU>  aa^eaaeilliaBy  3<4€aiMtti^ni 
anbalanoea  a&et^jB.       in  liieir  exU^  ahaMitUi^by  smaU 
qiMiiifeaiofaotevexi^  -.Mit  ^mfi  b^nslnr  n 

Pour  grains  Of  litlnc  acid,  treated  in  the  same  maniierv  yieWfed^*^ 

9j!V   .^^fd^W^tj^.r...^..,,..  n*0  cubic i^^  ed  ^izm 

^A^io  J^^^  »5<it     ^.%^H9^M^**  .6*6  .ditto. iii^;^  ddi  to  idgi^w 
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Hence  it  consisted  of  •  •  "'""'^ 

Carbon  1-37 

•     '   -     .     A»o^  » . .  i-61       :  •  'T'  »rv 

oa*  '.  .     .  3-oe 


ulthich  correspond  with 

1  atom  or  i  volume  of  hy<ifi>|^a   l-2o       -  hytkogfttt  2'W7i» 

2  «loiii8  or  2  yohuBCB  of  caiii^ii « •  15'(X>  f  ^  )  eaiiwiii. «  34-286' 


T  atom  or  4- Volum*  of  oxygisn. .  10*00  i  ^  j  oxy gem. .  22fH57 
1  atom  or  1  volmne  of  azote*     17*6  j  %  CafloCa.  40^)00 


100  000 


Since  Dr.  Prout  completed  his  e^perinunts,  M.  B^erarif* 
has  j;  II  1)1  I  S  lied*  an  analysis  of  several  iiinmal  ^nbstanoes,  and 
amuug-  otliers  ot  urea  aiad  lithie  acid,  in  whick  lie  (jnipluytd  the' 
oxide  of  coppc  r ;  hiJ*  results  do  not  entirely  comcide  witli  Dr- 
Prout's,  altiiough  tiny  l)eav  a  genera!  rfsemblAiic^  to  them- 
Dr.  Prout  pi^es  his  owu  re&uitjs  in  the  luiiowing  tabtufaiff  fosaa : 


UaBA« 

aoQiim 

Lmuc  Acid. 

Per  atoai« 

Per  cent. 

Per  atom. 

Per  cent. 

Per  atwi. 

Per  ceot. 

Hydrogen  .  . . . . 

T5 

•r» 

6*66 

19-  99 

20-  6* 

jie*0a 

1-26 
7-50 
lOOD 

30-99 

1*85 
WOO 
10*00 

n-oft 

34*38 
40^ 

100*00 

N  18-76 

lUU'UG  1 

100*00 

Prom  these  experiments  the  author  draws  some^  general  pon- 
elusions.  .  ^ ■ 

^  ffiesijiy  ot  dehmte  propbrtibtiB'boIids  good  in  all  these 
iu^mg^  ;  and  from  this  c^f  umstance  It  is  pctibable  that  it  wilj^ 
d^'ao  la  all  bodies  that  a  re  c  npable  of  forming  ciystaUiiae  comr* 
p^g|Bi|^^  the  animal  or  T^eti^  linedonis*  >i^H^L.i(l  ' 

AiiWerslNm  oC3i»4>oimds  appear  to  be  fonaad  by  the  kamn  v^r 

it  inferred  that  their  aitiftcitt  Anaaitioit^ 

of.cbemical  ojj^erations^  ^'^  ^   \r,  :^.  >:>  ^.twut^i  iim^  ' 

'  3.  riie  it^iation  which  exists  between  itrea  ttiidrtigar  seans  to 
explain  m  a  i^atisfactoiy  inaiiiR  rtliephenomfij^^''^**^^te8,  which 
may  be  considered  as  a  dt^praved  secrf '  "^^j^.  The 

wejigkt  id  tktL  atom  oi  sugar  i&  jiust  haU JiJ(^  'i^j^ . 

z  2       '  ■«  V 
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3M  M.  Berar^s  Emy  m  the  Analysis  [May, 

aiiM  -Br^a  ^  the  absolute  quantity  of  hydrd^en  M^'a^giT^n 
We!^i  <»r  botib  is  equal ;  while  die  ftbsohfte  qutfiitities  of  ^^oHikya 
aMd^  oiyigeii  in  a  given*  weight  of  sugar  a:re  i»reciMy  t#iw 
those  in  urea.  » 

i4.  litbic  acid  'is  a  substance  quite  distiiietf  urea  m  it« 
composition.  This  fact,  the  author  observes,  explains  an  t^Hx^' 
vation  which  he  has  often  made,  that  an  excess  of  urea  gene- 
rally accompanies  the  phosphoric  diathesis,  and  not  the  htWf. 
He  informs  us  that  he  has  several  times  seen  urea  so  abundant 
in  the  urine  of  a  person  where  the  phosphoric  diathesis  prevaikdi 
as  to  crystallize  spontaneously  without  being  concentrated  by 
evaporation,  on  tlj(  addition  oi  iutric  acid. 

We  shall  not  extend  our  juialysrs  to  the  second  part  of  ilie 
paper,  as  this  is  entirely  coiiiiaed  to  the  medical  treatment  oir 
the  diseased  states  ot  the  urine.   -      .   '  * 


Abstract  of  the  Essay  on  the  Ajialysis  of  Animal  Subftt^fCHi 
By  M.  J.  E.  Berard.   Referred  to  by      Piout.  ; ' 

M.  Berard  has  lately  analyzed  a  number  of  animal  substancei 
by  distilling  them  with  the  peroxide  of  copper,  according;  to  the 
method  of  M.  Gay-Lussap ;  the  following  are  the  results  winch 
he  obtained :     •  r        . « 


WilDe^  tbe  f  obftaoce. 

Asote  in  100 
parts  by 

Carbon  ditto.K)xj^^- ^(^it^ 

1      ditto.  1^ 

Ji^!''  :  

jViu4iou  ?uet .......... 

Celine  (?pitmkeetf)\, , 

^GMl^^J^/  ••♦■••« 

43*40 
39*16 

4 

19*40t  . 

33-61 

65^00 

n-oi 

81 -00 

18-^ 

1 1*0*3 
9-66 

6  00 

.  «4-0tt  ^, 

iu.  ijciaia  untstJivtiu  iivdi  me  trysiauizea  uric 

deprived  of  water,  imd  that  100  parts  of  this  ^d^lttitrali^ 


sdin 


cmantity  oiPbase,  the  oxygen  of  lAioh  ui  ^  ot\. 
tnetacid;  for  the  analyses  of  the  urates  6f  baicytesic 
have -^yielded '  '  "''r  j^j^B: 

Uric  acid;  61-64   100-00 

:        Ifaiytes*. ........  38-36  6g-2a 

.V.  *  -  ^  Uric  acid. 7011 

Potash   29-89  .. 

He  draws  the  following  conclusions  (ma  his  analyses : 
1.  As  the  uric  acid  is  soluble  in  a  small  quantity  of  potash, 
we  may  cqncei^  the  possibility  of  dissolving  it  in  tlie  biaddcf. 

■  « 
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of  Animal  Sub^m;^^'  ,^^  367,. 

n2f  A%,iifi9a'  l^Ad.1lna  acid  are  ibbmoti  idolized  .$iU-taiiip4B 
^liMiipcMlf  the  secretion  nrine  appears  to  have  fi>ff  its,  objcu;^/ 
tpe.oparala(m  of  theexceas  of  asoti^  nom  the  Uood,  ^  resfmtlpi^,^ 
separates  from  it  the  excess  of  carbon.  '.x.    ..  .il; 

Fals  ate  distinguished-  fioin  anbmd  ixA  ngeiaUe  'Oib.liy 
hsni^a less  p^o^^tio^ of  caAon*  • . ^  ^ 

4*       conposition  of  <:^tine  and  choissterine  will  lea4  us  to,- 
class  ihte  bows  rather  with  wax  than  with  ^t. 
.  A-  FSeh  oil  has  a  great  analogy  with  olive  oil.  '  ' 

fM.Berard  relates  a  remarkable  experiment,  in  wliich  haTins 
passed  into  a  red  hot  porcelain  tube  a  mixture  of  one  volume  of 
carbonic  acid,  10  of  carburetted  hydrogen,  and  20  of  hydrogen, 
which  nearly  represents  the  same  proportion  of  elements  as  exists 
in  fat,  he  obtained  a  substance  under  the  form  of  small  white 
crystals,  like  mother-of-pearl,  brilliant,  greasy  to  the  touch,' 
lighter  than  water,  fusible  by  warm  water  into  a  fat  oil,  and 
soluble  in  alcohol.  M.  Berard  observes  that  while  he  was 
engaged  in  his  experiments,  he  was  informed  by  M.  Saussure 
that  M.  Doberemer  had  formed  fat  by  distiUing  water  over 
incandescent  charcoal.— ^Bulletin  des  Sciences,  August,  1817 ; 
Aim.  de  Chim.  et  Phys.  T- July,  1817.)  ' 

On  the  Production  of  Fat.    By  Dobereiner. 

The  following  is  the  discovery  said  to  have  been  made  by  Prof.^ 
Dobereiner,  on  the  production  of  adipose  matter  from  inorganic 
substances.    He  was  engaged  in  a  series  of  experiments  on  the 
inflammable  gas  of  coal  mines,  which  he  was  mixing  with 
aqueous  vapour  in  a  red-hot  tube  of  iron.    lie  not  only  thus 
obtained  a  large  portion  of  carburetted  hydrogen  and  caiboiiiw 
acid  ;  but  also  a  considerable  quantity  of  a  substance  analogous 
to  "  gelatine,"  which,  settling  in  the  tube,  at  length  entirely 
diwtructect  it.   He  attempted  to  anal3rze  this  substance,  ana 
f^gmd  it  tojbjs  a  mixture  of  water  and  fat.  The  gas  itself  contained 
a  oonsiderable  quantity  of  this  fat  mechanically  suspended  ;  for 
it  was  onhr  partially  transparent,  and  had  a  strong  smell  oi'  heated 
tallow,   it  deposited,  by  cooling,  a  white  adipose  matter. . 
luTbis  experiinent  of  the  production  of  artificial  fat  flom*i9atotfi 
aU^'Q^  4S  said  ta  have  been  repeated  vith  success,  ana^ 
M.  Bbbereiner  expects  to  be  able  to  produce  alcohol  by  tbe  'sanwi 
substances,  and  an  analogous  kind  of  process.  The  elements  of 
this  combustible  liquor  enst  in  water  and  coal ;  and  the  conditions 
requisite  %r  men*  combination,  it  is  supposed,  are  either  already 

5 resent,  or  may  be  easily  procured.  (oibUotJieque  Unirerselle, 
uly,  1807.)  '    .  . 
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AftTicu  IX. 

M^kwrolog^al  Journal  far  the  City  of  i^wk.       Tr  Uoltt  £«q. 

(To  Humiftmi.) 


I  ENCLOSE  you  a  meteorological  scale  (PL  LXXXIX)  aad  ac- 
■compaayiug  Journal  tor  the  last  tlii'ce  months  of  1817.  Should 
you  deem  it  worthy  a  place  in  your  AmtaU  of  FhiLo^phij,  i  ^hali 
coMtiiiue  my  observatious,  andean  tkaii,siuittnem  quarterly,  or  half 
yearly.  Of  the  barometer  I  have  enclosed  two  Uo^esoi  variaiioB,  to 
explain  which  it  will  be  necessary  for  me  to  observe,  that  I  live 
on  an  eh  vation  of  about  960  feet  above  the  level  of  the  sea^  but 
ajB  my  daily  occupation  13  in  the  city  ot  Cork^  I  have  an 
opportuiuiy  of  regularly  observing  the  vaiiations  of  both  baro- 
meter and  thermometer  every  day,  and  witliin  20  miiuites' 
difference.  The  time  of  observation  wa^  on  the  biU  a^bout  an 
hour,  «nd  in  the  town  about  40  minutes  before  sun-rise ;  «ad  if 
any  materia!  variation  occuiTed  in  the  6our0^  o^l^^  ^7f. 
noted.  The  di£Perence  in  the  lieiehts  of  the  theimometer  aeklain 
exceeded  one  degree.       I  am,  oir,  with  due  mpeot, 

T^OJttAS  JHP1.T,. 


OCTOBER. 

1.  Fine,  brighl  day;  li^ht  breeze. 

2.  Hard  htvai  last  o^bt  {  clear  d«y, 
iJ.  Diuo,  diUit. 

«4.  Floe,  dry  day ;  tat  «iy  •ffetilMf 

fresh  breeze. 
5.  ripnr,  drj  day  1  |«le  of  wind. 

C.  Dillo. 

7.  Ditto;  britkcale. 

8.  Dry,  cliHHkr  «^  i  high  «iii4. 

9.  Clear,  diy  day. 

!0.  Dirto. 
U.  i>iUo. 
1.9.  DiCtM. 

13.  Ditto  I  frosty  <MrCllillg. 

M    Dry,  cinndy  da-  :  firoBt  Uttt  ni|tlt. 
1 5,  Dry,  britfUf  da> . 

Ditto,  fresh  breezy  j  4u»t  bio\%i) 

yery  high,  ' 
17.  Clear  inorniO|r$  froit  iul  night  ^  a 

lig;!it  show<*r  uhr)ut  noon. 
Ilk  Bright,  colddi^-i  fro$C  Ultuiglit$ 

breeze. 
19.  Fluey  clear  day. 

80.  Ditto. 

81.  Finpmornin»|  fmiOyfromoiieP.M.; 

wet  evening, 
•  Pry,  gloomy  day. 


89.  Pnift  fakt  night ;  fine  dayi  wet 


PV 

24.  F{)ggy  merning: ;  ft  no  day. 

25.  Cloudy  day  ;  raiuy  ev(^ii)g. 
Fine}  but' dull  day. 

87.  Bainy  Mmraiiir  till  11  AA; 

showery;  hignnviud.  ' 

88.  sRain  last  night ;    shovrary  ii^i 

hdil  and  snow  this  eireoing.  r 
88.  Hard  fr«»t  last  nigbt;  fine,  clear 
4iyt  mmjf  cmtag,  viiii  Ugk 

wind. 

2X).  Some  shpwers  tbr^egli   the  dny* 

strong  gale. 
31.  Ditto»  ditto. 

1.  Frost  last  nifjtit ;  showery  d«y^ 

windy  eveoiii^. 

2.  JMUd,  botclouily  day.  . 

3.  Misty  mominjg;  high  wind. 

4.  Cloudy,  biTt  Hrv. 

6.  Rainy  mtirnuig;        from  noea* 

6.  Cioudy  day  j  rainy  fiveniog. 

7.  Rftio  last  oigbt«  1^  tiU  ttoea; 

showery  efventag. 

8.  Rainy  tnoroiog,  and  showery  day. 

9.  Showery. 

10.  Itaia  last  aight,  and  till  oooni 
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sbowerjr  e?eiiiof,  wilk  irioleAt 
uiod. 

II*- Showery  day;  no  wintft  pAt  at 
Dtffct,  vrilh  ^reat  rain. 

19.  Violeot  rain,  a'lid  wiod. 
13.  Cloudy   day;  wiod$,  bard  rain 
fKnallS. 

44.  Pfoti  last  sigltf  lirigbt  day  tni 

four  P.M.;  rainy  eveoio(^. 
15.  ViolfTit  rain  last  aight;  bright  day  4 

minv  evening. 
Itf.  CHwr,"  bright  day  ;  no  mltti, 

17.  Hacy  morniog*  and  muiy  day, 

18.  Bright  day. 

19.  Misty  morning:  rind  day. 
Dry,  cloudy  day. 

91.  Ditto. 

^2   Fine,  clear  day. 

Dry,  cloudy  day. 
24.  C  l()u<ly,  w  ich  soiiv€  abowers. 
Ha,  Rain  IhsI  oigbt;  cloudy  day. 
126.  dottdyday. 

Rain  last  night ;  cloudy. 
1W.  Cton<Jv  :  rninv  evfnins;;  wth*!, 
109.  Cloudy  niurniog,  with  thick  luf  on 

thehills4  raiuy  evminj. 
30.  Harkt  foggy  day  i  rainy  evcalng. 

DECEMBER. 

1.  Rainy  uioj'aing^  cluudy  cUy^  fine 

eventag. 
9m  SriglK  day« 


3.  Fro&t  last  night  $  bright  day  ;  £leci| 

breeze. 

4.  Oiliai  bright  ■wraiog^  daadyday. 

6,  Rainy   inorDing    fill   nooni  fior 
afternoon;  ratay cveoii^. 

6.  Showery  day. 

7.  Dark,  dry  day. 

8.  Ma  and  wind  laM  ai|ht» 

through  this  day. 

9.  K),  1 1 .  Fro<^t  y  nighu  «  clear  days. 
12.  Showery  day. 

18.  D«n,  Milty  dayi  faiay  atanlagi 

wind* 

14,  15.  Showery,  ao4  wind, 

16.  Rainy. 

1 7 .  Bright  morning  {  rainy  aftflpaoan. 
IH,  Bate  last  night ;  ibowcry  day* 

19.  Showery  day ;  windy  evatting. 
80.  Dull  day  ;  no  rain. 

21.  Rain  last  ni<>;ht$  duU  day. 
32.  Fine  morning,  and  clear  day. 
23,  84,  8ft.  Bi^M,  frosty  days  and 
nig;hts. 

26.  Hard  frost  In^t  nip  tit  ;  cloudy^  With 

rain^  frosty  evening. 
87.  Showery  day  I  wtod. 

28.  Frost  last  night  |  bright  day. 

29.  Ditto, ditto; foggy efcning. 

30.  Dull,  dry  day. 

31.  Hard  front  ia>it  ntgiit  i  bright,  frosty 

day. 


Article  X. 

Mr,  W,  Smith's  Discoveries  in  Geologi^. 

« 

(Ihe  tbllowmg  statement  was  communicated  in  the  month  of 
March  to  ihe  Editors,  by  Mr.  Farey,  and  has  smce  btuii  autiien- 
tH^aled  by  a  ietter  receired  from  Mr.  Smith  himself.  Much 
discussion  has  of  late  arisen  concerning  the  discoveries  of 
Mr.  Smith,  relative  to  the  mineral  structure  of  England,  a 
^'eat  part  of  which,  as  appears  to  u.>,  might  have  been  s^pared, 
if  Mr.  Smith  or  Mr,  Farey,  who  appears  to  be  the  ackuow- 
ledged  expositor  of  his  friend system,  had  pubhshed,  at  * 
an  earlier  period,  the  present  summary.  We  most  gladly 
insert  it  in  our  pages,  although  it  has  since  appeared  in  a 
-ooi^emporary  joumal,  having  only  taken  the  hberty  of  compress- 
^ing  the  referenceB,  and  of  leaving  out  a  few  paragraphs  in  the 
notes,  and  one  in  the  text,  which  appe9red  to  xekte  rather  to 
,  ether  persons  than  to  Mr.  Smith .  The  references  being  all  of  them 
to  papers  by  Mr.  Farey  inserted  in  the  Philosophicitl  Magazine, 
&€•  we  have  not  thought  it  necessary  to  repeat  ok  eteiy  occaaion 
'Afi  naw  €t  daid  geatlemajn  .-^^^Ep  *] 
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Jflx,  W^l^ap9^  Sinitli'0  claims  (according  tQ(4hc  Mii^Al^^i^Jtta 

jfiiends)  to  merit  ancl  originality,  in  regard  to  the  knowlodge  ^cl 
^le  British  strata,  may  be  briefly  stated  as  follows,  viz.    .  » 

"1.  Having,  while  employed  in  the  under-ground  surveys  of 
collieries,  at  and  near  High  Littleton,  in  1790,  and  two  or  three 
Ibllowing  years,  acquired  a  more  intimate  acquaintance  with  the 
facts  of  the  strati (ication  1)eneath  the  surface,  and  drawn  naore 
correct  inferences  therefrom,  as  to  the  necessary  connexion  ofc 
the  edges  of  these  strata  with  the  surface*  tlianwere  tlien  current^ 
or  known  to  the  several  coal-agents,  over-lookers,  or  workings- 
colliers  in  the  vicinity,  or  than  are  even  now  known  or  current, 
amoiiff  a  very  large  proportion  of  the  same  class  of  pmotiiaik 
men  throu^omt  all  tiie  coal  districts  of  Great  Brit«iii*t  ' 

'  2«  Havings  while  so  engaged,  accurately  discripdnated  thai 
regular  and  undisturbed  strata,  with  the  roundish  nodttks4bejf 
fi;equently  contain,  and  strata  of  sand,  from  Uieiraally  won^  and 
heterogeneous  alluvial  ruins  of  strata,  which  are  super&ciaUy  luult 
Tiery  variously  scattered  on  the  tops  and  edgjss  of  dicgftoita^-  lliitt 
are  in  no  case  found  beneath  regular  strata;  and  banng  pra^ki^ 
eaUy  established  means  of  knpwing  the  alluvia  almost  ait  fint^? 
sightj^  at  Ihe  time  when  almost  aU  observers  and  iimlcfa^Qii  ib»^ 
siroject  were  confounding  the  aDuvia  with  the  strttta.  « 

Having,  in  the  year  1795,  apphed  the  aforesaid  inferences- 
or  deductions  to  practice,  in  actually  making  a  map  of  the  strata , 
in  the  Vicinity  of  Bath  and  Bristol,  and  having  then  freely  shown 
and  explained  the  same  to  great  numbers  of  persons,;};  particu- 
Luly  to  those  assembled  at  several  pubUc  meetings  of  the  Batl^i 
and  West  of  England  Society. 

4.  Having,  during  the  progress  of  making  tliis  first  map  of  the;, 
strata,  and  in  beginning  very  soon  after  to  extend  this  map  to- 
other parts  of  England,  discovered  a  notable  difference  betweea^ 
certain  English  strata,  as  to  the  visible  boldness  with  which  the 
edges  of  ceitain  of  them  are  prcft^ted  on  the  surface  cosppsred 
with  others,  some  of  them  forming  almost  contiujiied  ranges  «F« 
hills, ^  where  they  basset;  and  low  flat  district^,  or  .wide»  Mqr  * 
valleys -beinfi;  found,  where  several  of  the  others  come  to  ti^c 
surface :  ana  having  then  fully  adopted,  and  piactised  this  MW., 

^'Philosophical  Magazine  for  Jnnc,  1806,  and  June,  1811.    Mr.  Farey^s  IlBe» 
port  to  the  Board  of  Agriculture  on  Ucrb^ahire,  vol.  i.  p.  106,  &c.      '       - '  15 

+.  Derbyshire  Report,  i.  16S,  oote»  .• .         ».  .  t  j: 

Tlte  late  Rev.  Joseph  Townund  was  anuMig  these  persons;  and  he  so  highly 
valued  whnt  Mr.  Smith  had  done,  as  to  reqneat  and  press  INIr.  Smith  for  materiall 
and  permission  to  publish  a  c^eneral  account  of  them,  and  a  IKn  of  the  shells  aird  i 
strata  (mentioned  iu  the  8tk  and  iiiii  articlei>),.insoine  work  which  he 4beajaoiiteai-i^::>s 
plat^  I  on  which  request  a  correspoiUlaioe.  t99k  plaea  in  May  to.  JalJ[%  IttMr^  n 
between  the  Ilev.  B.  Richardson  and  Mr.  Smith,  wherein  the  former  ptMHiie#ut 
Mr.  Smith  to  publish  iliern  hiinself,  and  to  cause  a  Lntiu  edition  to  be  prepared^  o 
forinore  readily  circulating  the  important  novelties  of  iVir.S.'s  dtsooveries, through*  • 
out  Europe.  In  |812  Mr.Townsend  published  the  tirst  voUmeof^his  Chai^uxt»B/i 
of  Moses/*  and  in  the  prefoce  handsouiely  ackoowledges  Mr,  Saiith%  ffiiimntynlaii 
Iracin  i;  the  strata,  &c.  •oi 
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gMfiMiiA^  4rf>aeh^,  as  iifaoidd  ibiit  ha:r^'colotirfl^  a^^ 
them,  aiMHIie  tracing  and  depicting  of  wbieh  06  his  liiap  Bfioyli 

tee Wtempted.  •  -  .r 

^^iiiHmnff  uMtde  iwe  of  certain'  strata  (selected  aS  'ab6ve}2 
snii^ialof  w&oh'iM  veiy  nnimportaae'i&  almost  eyery  o^stf  poih^ 
of  i49«r;'Moept  m  Aeir  risiUe  edges,  and  had  not  even'r^ceiyed 
nMo>  or  Men  nentiolied  in  previous  geological  writings,  as 
fte  subsequent  means  of  mapping  or  filling  in  between  the 
ranges  of  these  characteristic  strata,  as  many  of  the  less  conspi- 
cuous (although,  perhaps,  more  useful)  ones  *  as  the  scale  of  the 
map  would  admit,  a  practice  at  that  time  quite  new  amongst  the 
makers  of  mineral  maps,  of  mine  or  coUiery  estates,  and  even 
now  not  adopted,  except  by  those  who  have  expessi^  followed 
Mr.  Smith  in  this  practice.  *  ' 

6.  Having  in  these  early  parts  of  his  survey  of  the  strata  oC 
England,  by  that  very  particular  attention  to  the  nature  of  the  . 
surface  soil,  and  its  fitness  for,  and  appropriation  tO|  particular', 
kinds  qf  vegetable  cultivation  or  spontaneous  growth,  which  his 

Evious  and  earl^  habits  as  a  land  surveyor  and  valuer  had ' 
add'eniMed  hun  to  pay  to  these  objects,  while  investigating 
the  strata  beneath,  succeeded  in  ascertaining  and  estabU/^n^ ' 
mttMOus  helps  to  the  minenil  smveyor,  from  the  visible  appear- 
jSMBS  o#  the  Tege  table  production^  of  a  distriet,  towards  tracing  ^ 
'oiit4liewrihoes  of  its  less  conspicuous  strata  tene8tli;t 

Hatring,  fay  the  same  persevering  attentidn  to  the  surface,  • 
igitosiiflifeaioa  umi  the  strata  beneam  it,  asceftained  'the  .true 
source  of  the  supply  of  all  springs  of  water  t6  be  the  superficial 
watei*  (of  rains,  or  streams,  pools,  Sec),  percolating  downwards 
through  porous  strata,  or  alluvia,  until  intercepted  by  water-tight 
strata,  or  by  faults  or  patches  of  clayey  alluvia,  or  by  water 
already  stagnated  in  such  porous  masses  ;  and  having  deduced, 
and  applied  in  an  extensive  practice  then  commenced,  these  , 
investieations  and  conclusions,  concerning  the  strata  and  springs 
to  the  draining  of  land,  wherein  Mr.  Smith  has  been  employed  in 
most  of  the  improving::  agricultural  c^tricts  in  the  kingdom,  since 
about  the  beginning  of  this  century. 

8.  •  Having,  while  engaged  in  the  earliest  of  the  investigations  - 
above^entioned^  ascertamed  the  important  fact  of  the  fossil  *T 
theUsy  corals,  mid  other  organic  remains  imbedded  in  the  s^td 

Ptiin  aU  the  numerous  and  wide-spread  opportunities  which  Mr.-3iniUi»  M^,*^^^ 
Itey/liDit  ntSctfi  0f  Mf  frteadf  tevc  bad,  f s  seeing  Che  ma^  wftfoli  are  in  Ae  pos-  ,  ^ 
sesMoii^of  ciM  mfaierkl  owners,  antf  their  lessees  and  aj^ents,  and  In  those  of  prtifes- 
sioiial  coal  viewrers,  ftc.  throughout  Great  Rrifain,  not  an  iustancehas  occurred  of  j 
any  of  these  maps  dfpictino;  the  thick  rocks  and  strata,  whose  edges  are  conspicuoui 
01^  the- surface,  as  the  means  ot  raarking  out  almost  paraUel  strips,  within  which 
tlMrtasal*^  iiMNMMt,  tiiia  llmettonefl,  are-clay,' ftc.  &e.  ave  toi>ev ' 
Ahlibui^  in  all  th^llMCivof  snrVeytns Mneral  estate^;,  these 
ceedinjrft  of  Mr.  S.  are  eiiuaUy  and  even  amre  appUcable  and 
in  kingdom,  courKy,  or  district  surveys. 

'  t  liinrby  K^porc^  p.  idS.   Piiil.        toI.  zxxy,  p.  189  (  and^vo) 


nSV2  v^iM»'«  .ikmmie^  im4»foUm.  ffllit» 

ijK»(  beif^  accidentally  or  capriciously  disUritnilied  Ihereua,  hvA 
^4))bat  ^ach  ptrticuie^r  specit^s  of  these  orgamc  remains  (wlieok^iKeli 
.  ,^|>ecie^  $M^e  witli  the  requisite  accuracy  discruuuiated)  hn»  its 
.  .proper  and  invariable  place  in  some  particular  stratum  or  bed 
^  of  Uie  si^ccessive  lamiiiae  of  the  earth,  and  having  then  drawn 
the  ooacluaion,  and  veritied  it  by  an  ejLt^iuied  reaearch^  libajt 
#QiDe  ofie^  or  m  fwaofi^igii -irfiwa  »r mw  of  these  apecies  of 
,  ^ail  AiheUs,  &c.  may  serve  as  new  and  more  distinetivt  WHutmeui 
i-j^  ide«fti^  of  moflt  of  die  stmte  in  En^aiid  '^  diMsrcM^piB- 
vlji^lvki^ttorreBorted  to  by  wmMtog!ffii^4»  ^.  t  tw.t 
. ;.t  ||«  mYing MC^il^iiifd  by jdio  #atiial  trac^  MA^evfliiMiiiiigfof 

iMMrful  qualitiM  of  nearly  all  of  them,  im  ao  jCNMidMU|^fii 

•^'^filmitf  paiti  of  their  eowrae  and  hfetdA^fimtf^ifitkmHo.li^^ 
i^a^»,PPl%iea  for  such  strate^  <Mr<leB<»iptioMof  thHay  fomd^ 
^Bere  mineral  characters,  very  unoertain  and  i  useless  y«t, 

probably,  no  instance  has  occurred  of  any  remarkable  or  u»idul 
,jqiiality  of,  or  property  attending  a  stratum  (ua eluding  its  jiodules 
aod  organized  fossils)  having  occurred  in  one  place  oniy^  but 
i  more  cbmmonly  such  occur  in  numerous  places  on  its  range ; 
nearly  all  the  properties  of  a  stratum  more  or  less  often  and 
suddenly  appearing  to  decrease,  and,  perhaps,  to  disappear 
locally,  to  increase  again  to  perfection,  and  after  a  greater  or  less 

length,  of.  raage  Qt  bread^>  egaia  tt^  decf eaae  and  difitM>aai».aiid 

: .    10 f  Having  ascertained  that  althougk^e  etpttt  of  nearly  all 
.  .^tha  aouth-eaat  and  east  of  Bngtand  have  a  geneval  and  ieaa|i4ip 
itfwwiprds  the  south-east,  i|  is  not  as  one  flat  plane  that  . tiaigF'ao 
j^tof  deohne,  but  th^y  are  waved  in  a  nnmrTrhatnaiailiitnuinnfr, 
amiQat  like  the  surface  of  a  pkN^ied  field ;  and  .iW-Atngpnt 
.^atalft:are  found  to  form  ridgep  ana  tro«g)hs4  '  < 

....  U«.fi[imng  by  the  coUectiwiof  i^ery  mnmmmuimum 
,,^^i^fMj  0Mmttiifi^  the  paitioidar  speoies  of  ftaail  nUin  «ad 
.:f)^ef  ^qpmie  remains,  wfakb  diatingiiiiii.      or  mmtm  «f  .'Ihe 
■  inincqpa}  strata  of  England ;  haidi^  obscfiisd4lial  often  whke 
extraneous  aBuvHun  ia  absent  the  organic  remamsof  the  strata 
show  themselTCS  in  the  ploughed  soil ;  and  having  extensively 
used  these  in  conjunction  with  the  other  new  means  above 
mentioned,  of  tracing  and  identifying  the  strata  previous  to  1799; 
and  having  in  that  year  made  and  circulated  several  manuscript 
.^popies  of  a  list  of  such  shells^  &lc.^  occupying  a  series  of  of 

.  •  Ob  Aug*  6, 1S07,  Mr.  Ft^rcj  publiikNl  an  explicit  naiificaiioo  of  thcse.<lisce- 
,f»cict  BBS  coMlMlow-liy  Mr.  SiM,  aa  to  fovil  iMlf,  in  tbeiatter  ^art  «f  the 
jItticU  Coal,  in  Dr.  Rcft*B  CyclapadiA.  ^  , ; 

.J    +  Dorbshhire  R4?port,  vol.  i.  »  .t  •«(lt  *a  • 

X  PbiL  Mag.  for  April,  ISlii,  vol.  sxxi.v.  p.  "iTl,  note.  t  . 

^r    ^  XJ>c  ilcv.  iieiijaokiii  Hicbaribou,  of  irailev  i  VVilliaEi  Jaj^es,  iM^.^j^is- 
.^boanif^iuid  thelate  Rev.  JotephTownteBd,  afPewMj,  wji$»mtomMim^m^ 
nl  ftfit  ffcdflei  foplm  of  the  list  Imr^nekco  of,.9jiicli  ^limmi^fmmr. 
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btMbi^iiP  tbe  ft^kiiiivfrttkst  LondMi  f*  Mtaifted  on  almoet  the 
nhigfcetft  of  the  British  strata^  which,  in  the  foUowing  summer^ 

t  Mr.  Smith  ascertained.  vt  .  .  .   »       M<a-i;j  uK^'»  *»(it 

12.  Having  in  the  prospectus  which  Debrett  printed  and 
circuiatedin  18Ul  (  and  of  which  also  great  numbers  were  distri- 
buted while  Mr.  Snuth  was  sohciting  the  names  of  subscribers 
for  the  ]uibhcation  of  his  map  and  memoir)*  set  forth,  very  fuUy, 
whut  Hrtt  the  n|))<  I  is  and  advantages  to  varioos  classes  of  the 
,  ( oiniiiuuity  as  vvtil  as  to  science,  which  would  result  from  the 
^  ditiusion  of  the  knowledge  regarding  the  strata,  which  had  then 
•irecentiv  been  arqiiired. 

1  13.  iiavin«i;  from  the  first  commencement  of  hi?^  tracmg  and 
mapping  the  British  strata,  inthemoat  free  and  unreservedmaotteri 
tomtnuwiartied  4o4dl  the  various  hium^  ^eollMay,  <a  qwnry  owMts, 
agenta,  wMfimen,  8cc.  with  whom  he  oonremed  oa  tki&  apM^ 
thrcMighiraft  nearly  the  wMe  of  JBiiiriandaad  Writs,  and  to  sci|»» 

it^c  imn  and  otiiers  hi  gBnend^i*  vmatever  thejr  wished  to  ask  re-^ 
gudin^thepraicipleaaiid  process  on  whiob'hisiBTest^tioiliiiMMl 

^iafifmmi^it0ttfk^     ^  every  Und  wliisblia'hni  dfWiHlMtfcitem ; 

ioha  Fafey  in  parlievkr,       agent  At  Woburn^ 
late  Ddw  of  Bedfcid's  cotetes,  at  his  OiMce's  pttrtbrisff 
U  4req«est  (sflidd  befere  Mr*  Fssejr  had  mm  heaad  ttb  name  ct 
i  llp»  ^BMth  mentioned),  a  full  aBdpostiadst  cone  afin^^ 
'  '■WW'^given  in  mineral  surveying  by  Mr.  Smith,  at  the  tinie  of 
rmaing  his  map  ot  liie  adjacent  parts  of  Bedfordshire  and  Bliek- 
inghamshire.  '  '     '  *  "-^ 

14.  Having,  at  very  considerable  trouble  and  expense,  brought 
together  and  arraniced  a  numerous  collection  oi  specimens  of  the 
several  Eri^^hsh  and  Welsh  strata,  from  numerous  and  distant 
places  (all  of  which  were  marked),  on  the  range  of  each  stratum, 
•  as  sliovvu  in       m  lus,  and  particularly  of  the  organic  remains 
^.  iitnj(rir  imbeckled  in  each  of  these  several  strata^  having  Tented 

/,  »  •  ■   '  . 

^  .T0woieild*8  tiouse  in  Juue,  1799;  concerning  which  likt,  Mr.  Farey  publi^^d  a 
'  bollce,  on  May  31, 1815,  in  tke  Philosophical  Magazine,  vol.  zlv.  p.  384;  and  la 

Anilllll',  of  the  same  year,  Mr.  Smith  published  a  copy  of  this  original  list,  ihlhe 
h:**  Memoir"  which  accompanied  his  map,  facing  p.  8.  The  laie  William  Rejoaldt, 
K  Coaibrook  l)ale$  Mr.  Thos.  Bartley,  of  Bristol  ;  and  othen  ^ePbii-Jljaf. 

▼of.  zzzViil.  p.  938,  note),  reeelTed  copies  of  this  list,  at  secondhand,  sooh  after 

1799. 

M-     •  Monthly  Magazine,  July,  1801,  vol.  xi.  p.  5?5. 

'  +  Forseveral  yrars  after  1800,  Mr.  Smith  made  a  point  of  attending  nearly  all 
the  public  agricultural  exhibitions  of  the  Bath  Society  ;  of  Mr.  Coke,  at  Holkham  | 
•r  theDuke  ofBedford  at  Wobarn  $  and  of  Lord  SonenrlHeaml  fhe  SmMrfleld  Cfnk^ 
in  London;  and  there  pabUcly  hnng  np  and  Aamtd  his  map  of  thi*  strata  to  many 
''ifiliiidreds  of  intelligent  persons;  which  fact  ha?  very  often  been  recorded  in  the 
f)ewsp4per  account*  of  the  proceedings  of  these  meetings,  Stfe  the  Star.  Jttbli'Sk 
'^Hm  t  FhiU  Mag.  vol.  xxxv.  p.  lU,  Ac.        *  • 
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and  kept  rooms  for  the  express  purpose  of  displavins;  these 
tpecimens  in  the  real  order  and  succession  in  ^v}]ich  they  occur 
in^e  earth,  and  giving  the  freest  access  to  them  gratis,  and  to 
llil^^^ps  of  the  strata  and  sections  by  all  persons  whoapphed^ 
as  gTfMt  iwiibeni  did,  and  occ«pie4  mndk  of  Mr*  Sniih's  lime  in 
tf^i»  explaining  them. 

^'At  ^fcUf  this  coUecttcm  was  shown  in  Trim  Street^  Btt^» 
t]|i«i%h  8eveFalje8J«;iieztinCharingCross  Street,  London 
Hlioe  ld04|  for  many  subsequent^years,  in  Bnekingham  Street^ 
Strand,  tft  Mr.  Smith's  present  residence  ;  until  tms  coilection 
was,  in  June,  1816,  remoTed  to  the  British  M iveami  moAtbme 
4ffanged  by  Mr.  Snith,  -in  a  Bimilar  nannor  and  entoy^fiw Ae 
ftaeiiaeofthepiiUic^  ^. 

.15.  Having,  in  Augoaty  1815,  published  (at  Mr.  John  Gary's/, 
ldl>  StTand).  his  lame  Doloarad  map  of  the  strata,  in  16  sheets,, 
gn  a  scale  of  five  nmes  to  an  inch,  aeeooipaiiied  by  a  MeaDaow/'- 

16.  Having  since  published  (at  ditto)  "  A  Geological  Table  of 
British  Organized  Fossils,"  &c.  containing  a  great  many  useiui 
and  inteitisting  paiticuiars,  on  a  single  sheet. 

Also  (at  ditto)  "  A  Geological  bection,  irom  Loudon  to  Snow** 
den/'  on  a  long  sheet.  "  • 

And  (at  Mr.  Evan  William's,  No.  11,  in  the  Strand)  one  out 
of  the  tw  ()  intended  parts  of  the  "  Straiigraphical  System,"  in 
which  nioi'c  than  700  ispecieb  of  shells?  and  other  organic  remains^ 
whirh  Mr.  S.  has  arranged  in  the  J^ntish  Mtisi  iini,  are  each  to 
be  named  and  scientifically  described,  \sith  retLrpnces  to  the  pre- 
cise places  at  which  the  several  individuals  of  eacii  species  were. 
imgf*  and  tlie  particular  stratum  (with  relerenca  to  the  inap/SA4 
aection)  which  it  there  occupied.  t^. 

Also  (at  Mr.  James  Sow^y's,  No.  2,  Mead  Place,  Lambeth) 
three  out  of  the  seven  intended  niunbers,  of  British  Strata 
identiiied  by  their  imbedded  Organic  Rmtains/'  in  which  draw- 
ings are  given^  and  the  names  ef  ali  the  matcharalBtensticaheUs, 
eocab,      of  each  stiatam* 

£«Hbtt»  Hfle.  1, 1617.  •  -  • 

•  Theftc  places,  as  enumerated  in  this  fir:»t  part,  are  263  io  number;  and  the 
oumber  of  the  iiidiriduat  shells,  1155;  of  which  aa  alphabetica)  list  iss'^yca 
la  the  Phil.  Mag.  vol.  U  p.  27 1 .  *        ■    . '  * 

♦'z  'O  '.'  i      •  »  .,>f.»o  ,j  : 

r^'  '  ■'  '       "    '        •        .  •  •      '    '  •  ■!  .'^'/'^\'\ 

i' •  <  i '  •  '  \:       1 , 

-Jv    '/-v  •      .V  '    1  ,  '    .  r     •  4  .(-in  >'r:>hf:')T 
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m^:.  Dr.  CSM<r  oil  PeUiMte,^    Jlh^  MOeral.  aOF: 

Ttf:)f>(i  -Mj.'*'     f?.  ^j^Yjctfc  XI."  '  *        "■     ^'  '  "^^^^^''^i^ 

fiirther' Arc  omit  o/'Petalite,  toilet  her  with  the  Amimis  of  dn(^ht¥ 
jieiu  Swedish  mineral  found  at  Gryphytta,  i)i  the  Proifintll^jof^ 
Wcstmania,  7w  Sweden,  <?rr.    Tn  a  Letter  to  the  Editors.  1^ 
'jEdward  Daniel  Clarke,  LL,  D.  Professor  of  Mineralogy  in 

-^*1flie  IFniyersity  of  Cambridge,  Member  bf&e  Royd  AcMtkHf 
ofSciences  at  Beiliii^ to.  »  •  * 

G£NTLBliBar»  .  •      m  f. 

Since  I  commmiicated  to  yon  the  resist  of  my  analytia  of 
Petalite,  I  have  received,  intelngence  from  Mr.  SwedenUieinm  »9t 
SfadMlni,  to  Whom  I  had  written  upon'ljie  eiAgeet  bt  ikis 
dh^ral,  that  the  losti  which  I  have  stated  in  tikf  sbm-  of  itr  c^ddfJ 
)3tito^ts^'refers  to  'the  ][)re8ence  of  a  neWchemical  snbMoicev 
littaely,  a  new  dUtnfi;  which  Mr.  ilfWifeow>'the  pupil  of  Mr.  Bbv-^ 
giUtirf  has  discovered  in  Petalite  in  the  proportion  of  three  pet* 
cent.  Accordintr  to  the  Staedlsh  chemist,  Feta/ite  consists  of 
8Ch  parts  oi  nlica,  17*  of  alumina,  and  ^  of  this  nevi  alkali ,  to 
which  Mr.  Berzelius  has  given  the  name  of  lithion.  But  there?  ii* 
a  constituent  in  Petalite  which  has  escaped  the  notice  of  fiio 
discoverer  o\' lithion :  namely,  nffnifram  sc  ;  and  as  this  metal  has' 
been  Obtained  from  it  in  the  proportion  of  2-^  per  cent,  according' 
tfo  my  own  Hna?%^sig  and  also  that  of  Mr.  Hn(fn<\  and,  moreover, 
as  the  Swf*di^^h  chemist  has  coiihrined  my  accrumt  of  the  ^ilicfi 
and  alnnHna^  I  think  there  can  be  no  doubt,  if  w^e  have  both 
analyzed  the  same  substance;  that  ^e  eonstituents  of  Petalit(^i 
will  be  found  as  follow :  >  ■  -  i*. 

m 

n-  'I  Silica.  . .  80-00  . 

•      Alumina.  . .         »•» «•  •'m.^ih  16*00 


Litiuon  1'75  , ,  . 

Water#  ••••••«#,•««•*•••••    0*75     ^ , ^ 

.  100-00 

Ah  my  authority -for  this  statement,  I  am  ready,  atany  time^ 
to  produce  the  mineral  which  I  have  analyzed ;  trusting  in  the 
accounts  which  I  have  received  for  the  presence  of  we  new 

tdkali,  and  that  the  trials,  in  both  countries,  were  made  upon  the 
same  substance.  There  is  now  more  reason  than  ever  for  caUuig 
this  mineral  Berzelite ;  because  it  is  evident  that  the  old  name 
of  Fetdlite  was  not  applied  to  the  mineral  contnininp;  litftiou.  Of 
the  importance  of  Mr.  An*eds(>n  s  discoverv^  all  your  chemical 
readf  IS  must  \)v  aware  :  it  will  be  toll  wed  by  a  complete  revolu- 
tion m  the  analytical  part  of  mineralogi/ :  many  are  the  sub- 
stances wl^ich  it  will  be  necessary  to  examine  a  grain  ;  and  the 
prosance  oi  tiua  new.  alkali  will,  perhaps^  be  ascertamed  m  otheit- 
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3(K         Dr.  CImW9^fiAiher>Awm0mi^kfMm0, 

B|it)9taiiC69i  fldbibiting  the  remarkable  lustre  and  somewhat  of  the^ 
iij^C$Mrp  of'  W4UiUUi  In  the  hst  of  these,  as  asuspicicnis  inaseral, 
t^,  fB^y  noihing  more  o£- il^  I  would  mention.  \      :  FBiiiiLrk«bie : 
of  quw^tz  whicb  h  called     the  ftreoch  qmtiz  '^osihbtii 
■99111^^  tbe.8«bi4aoGM  which  Jianre  received  the  appellatioiiiofif 
empuct  fetdtpmi  a  name  frequently  bestowed  m  a. 
-jiectiiral  way,  when  all  knowie^e  of  the  real  nature  of  a.inineriilt 
seems  40ifiiiL  Among  the  iiiinmairiikihhaipe 
anpdletion,  Aeie  is  a  neif  Mietmm  Uoae,  fomA  at  Cryphfkm^' 
Wtttmamat  whieh  being  neither  the  kmiutime  of  ttMr  OwnMiiM,^ 
not  the  jaie  of  the  imicA,  was  deieaM  fagrfaomr'AiMiMlU 
UDiiiiakmtSy  as  a  |MU%  of  the  wmntttarlr  aa) 

opai.   The  red  oolour  of  it,  inchmng  to  thatp^nib'^A  hue,  which  4'  * 
mentioned  as  barely  discernible  in  Peffl/iVt',  induced  me  to  su.spect 
that  it  albo  contains  manganese ;    1  tiierefore  undertook  its 
analysis,  and  found  it  to  correspond  exactly  with  PetaHte  in  thi» 
rfefept'Ct;  probably  iUliion  may  alao  be  detected  in  the  sante 
substance  although  it  have  escaped  my  notice.    Previously  to 
the  enumeration  of  its  constituents^  I  wish  to  mention  that  1  nave  ' 
ascertained  the  angles  of  the  mineral  which  J  analyzed  under  the 
QltJB^  of  petalile;  both  by  the  redecting  and  by  the  commoa  ' 
gofdometer;  and  find  them  to  equal  100°  and  Its  fonn^'- 

tliml^QiP^ is  tliat:of  ft  fom-sided  {ffisK^  wkh  a  i^oiqboidattei^ 
wh((^  obtuse  avgle  equala  100^.  •  .    .  t  i>; 

T)]^ied<  siliceous  suostanee  from  Gryphytia^  was  first  broQ|^'^ 
to  this  country  by  thateuterprising  traveller  J^kn  Fiott  Lee^  LL!w*'1 
o(^y»  Mm'*  Cwegif  Cambridge^  the  intimarie  fri^dy  and-^eAeA 
ttaa/^rampvuon  in  his  4mreb  of  the  intmpid  moA  hmmtBt^^ 
BwreUimU.  Or.  Lee  bad  eeveial  specimew  of  iUa  mieniJrb 
They  <weva  all  wifbnnly  of  aretf  cdour ;  misaesuiiin  milhepudfe 
tnstie  nor  transtucenojr  tiban  -bonu  -  llle*  ttet^Sim  m  salheittf 
splintery  than  conehoKteli  resembling  that  ef  jlmt:  it  has  also 
the  hardness  of  jliftf.    lie  specific  gravity  ec[uals  2-71  when 
estimated  in  pump  water,  at  a  temperature  of  56^  of  Fahrenheit, 
As  this  mineral  has  not  yet  received  any  specific  appellation,  I  * 
shall  name  it  Leelitey  in  memory  of  the  friend  from  whom  I 
received  it,  and  because  this  appellation  vvill  lead  no  person  into 
error  lus  to  the  natuie  of  the  substance  to  which  I  allude.  The 
manner  of  its  analysis  was  precisely  similar  to  that  which  I  before 
described  when  engaged  in  the  examination  of  Petalitt. 

,<A.) — Twenty  grains  previously  triturated   in   a  porcelain^' 
mtilbat  .wece  exposed  to  a  strong  red  heat,  during  15  ttinatee,  iait^^^ 
Vi  platimm  CTucMit,  aiuilast^Qf  agiwof  mler  ^f'absoi^^^ 

4£.>-r^Bailed  during  ISnmuiteain  nitric  acid>  diluied  mf^ani  '^ 
equal  hulk  of  distiUeikaiatef^  the  inaoMble  psat  briim  irtsiisrtiiMMl»q 
dned  weighed  19yi^  grains.  »  ^»  'ta^fli 

,  <Cd««Die  supernatant  fiuid  collected  fimi  ad^^  ilK 
repeated  washings  the  inaohMe  reeidue^  being  wHiiflK^erale 
he^^ev^p^»»A  i»  ^iiam^,  ibm 
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ertwn.'  This  pe^der  gwea  ftlie  atn^th^t'oolour'toi  A<M«r,  be^br^^ 
tke  blow-pipe,  and  proved  to  be  the  oxide  of  manganese.    It  had  ' 
no  magnetic  property  when  heated.    It  dissolved  with  violent 
eiifervescence  m  wafm  munatic  acid,  disengaging  tlie  smell  of 
ck/oriiie  g^s.        '  .  *  :    .  i:  •• 

(D.) — The  insoluble  residue,  mentioned  in  13,  being  mixed 
with  four  times  its  weight  of  hi^arbmate  of  jwtash  was  exposed,  ^ 
during  an  hour,  in  a  plat  inn  m  cnicible  to  a  heat  abov(^  redness.* 
The  result  of  this  alkaline  fusion  had  then  a  brierht  and  very 
beantiful  orange  colour:  ita  svrface  upon  being  cooled  exhi- • 
bited  a  laminar^'  crystallization.    The  mass  was  then  moistened 
ivith  a  few  drops  of  distilled  water,  and  muriatic  acid  being  added,  ' 
it'  yielded  gelatinous  <t/t«« ;  ^lis  being  washed  and  dticfd,-^ 
weiriied  14^  gndns. 

<£,)-^13ie  supernatant  flmd  from  D,  topther  inth  ali  tW' 
iNsaWngs  oF'fhe  «t/fr<i,  being  collected,^  bt'Cdrhonate  of  pottm^ 
macsmed  to  aenlcaiizeihec/r/'ti^.  The  same  alkaii  betn^  after<^^ 
wwMsriUided  to  excels,  tbaie  fell  down  a  precipitate^  Isavitirtto'^ 
B^wid-|ifrfectiy  -  limpid  alxm  it;  wbich  tmen  washed'ftnd 
wjrirtied 4^ ^ila;    '        •   .  •  •  t^^^^^x^ 

<F.)M«Xb»pradl»kate  •ftcos  E  hemg  boiled*  in  muriiatt  taM^^ 
lost  ofdy  4^  of  its  weight:  there  remained.antneehiMa  Asidt^^- 
weighing,  itheorwaatad  wddiied,  two  grains  wlridi-prntMi^ 
he<*lk4t  r^t^  be  added  therefere  toiiie  9iHea  kr  D.        -  ;  " 

/(G.>-^From  the  soladDli' in  F,  the  acid  being  iirst  neutrally,'  > 
afi%mQrtia  threw  down  a  precipitate,  which  when  washed  and  • 
dried  weighed       grains  and  proved  to  be  pure  alumina. 

From  ail  the  pifeceding  observations,  therefore,  it  appears  tha4^^ 
th^  ccttstituents  of  Leehte  are  as  follow  :  •  •  *   T  '  -^"^^ 

•in:'    Alumioa.  ^'OO  ^  . .. 


i  Manganese'....    2-60  , 

nmi  f.    1  . 1  ?^!^^^^     absoiption   Q'60  |v  vj 

jSDecimeas^ef  Liekiei  are  at-pmeatinm  jpoBHnon  than  those 
*mk^Hf^9  and  if  persons  more  experienced  in  the  asialysis^ 
mi^ierjillwabaU  berjQmor  find  tbat,  like  F^M$f  it  eaa  of  tfitfti 
sateMPfn^  ^SitaiM]!^  lithim^  it  is  peiha^  no  MWtha»'.iiiMi( 
b€^l^ect<^.  /B^  lis  -the  cansoiovanesa.  of  lui^ng  in^i»r^lM» 
paiftft^<Mii^wiyi^  Uacfie  iwiaiaff  d  torserid  y<toittfaiitafcal#p  3 
ment :  and  I  remaini  8tc.  ftc.  • .  r  ^  •      b-  ^'ji^  l/tjiib 

foifciia  livs^a^0)dimts  published  of  the  dloy  used  for  the  silver'^ 
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^66         Oh  ike^  Muhod  of  printing  upm  Sitmj     *  [BIat, 

l&<iing»of  this  ooontry,  1 4o  sot  find-cn^ 
wpMce  of  gM,  ^  Tkt  «M  fi^rana^ 
-Smhi  of  fmn  gMi  «k1  mnv  bmm  mifj^  of^^die  piWBt  new 
Min^e  MiiliiM  aliMl  4-  or  a  graitt  of  vmm*midi  him^ 
latd^  aioertained     a  regular  aaalyvM.  rtndyin»qittijiiil< 
€xaet  qonrtity  of  pure  go/</|  which,  as  enntrimii  ui  tfvery 
of  the  new  coinage. 


ARTXCXiK  XXL  r 

V  Obiemaiifms  on  tl^e  Method  of  priniing  vpon  Stone,  and  oh  tke 

Composition  of  the  Ink.*    '  -  " 

Any  calcareous  stone,  which  is  compact,  with  a  fine  and  cquiii 
gi-dui,  susceptible  of  beni^;  pohshed  with  pumice,  and  capable  of 
ab&orbms;  a  little  moisture,  may  be  employed  tor  iitho^raphv. 
it  was  supposed,  for  some  time,  that  the  btune*  usc<l  at  Miuiich 
alone  possessed  ihe  necessary  properties  ;  but  suitable  materiali 
have  now  been  found  in  many  of  the  departments  of  France. 
Among  others,  there  are  strata  of  calcareous  stone  m  the  moun- 
tains which  separate  Rufiec  from  Angoul^me,  which  are  well 
t(^«piHfi  for  tbia  kind  of  work* 

laorder  to  QompQBe  the  iak^  a  vessel  vaausbed  and  lMt«d.,«i 
lilt  ontaide  is  warned ;  whenit  is  wainv  we  infcqdiifie  om  fiiiit 
by  weight  of  white  MaiseiUes  soap,  and  tlic  same  Quantity  of 
puxe  mastic.  These  substances  are  melted  and  careiully  mixed 
p[>gether ;  five  j^arts  by  weight  of  shell  lac  is  then  inoorpc^aied 

'  wmi  ftem,  bj  stirring  them  tosetheruntfl  the  whole  is  completely 
united,  and  there  is  tfaeti  ^raaualljf^  added  a  solution  of  one  ptrt 

.  «f  cauBtic^Boda  in  five  or  six  parts  its  bidk.of  water.  Hiis  eadK 
tioa  mast  be  made  cftntiously ;  for  if  die  alkaline  ley  be  poiMted 
iaallatdnce,  thefiquorwouMfioth  up^  aadnni'ttove  the  sides 
cf  the  vessel.  • 

When  these  substances  are  completely  mixed  *  together,  by 
employing  a  moderate  heat  and  the  agitation  ot  a  ^^patula,  the 
necessary  quantity  of  lamp  black  is  added,  and  immediately  after 
as  much  water  as  is  sufficient  to  render  the  ink  fiuici  and  in  a 
proper  state  for  writing.  The  ink  is  applied  to  Ine  stone  as  it 
wonld  be  to  paper,  either  by  a  pen,  or  a  pencil.  When  ,the 
design  or  writing  is  dry,  and  w  e  wish  to  print  from  it,  water^ 
acidulated  with  nitric  acid,  is  employed,  ni  the  proportion  of 
50  parts  of  water  to  one  of  acid  ;  ]jy  means  of  a  sponge  the 
surface  of  the  stone  is  soaked  with  this  water,  taking  care  not  to 
ral^  the  ink  lines ;  this  p^cess  is  repeated  as  soon  as  Hi^  itxN^ 


Digitized  by  Google 


and  m  the  Compamtim     the  Ink.  369 

leeasesv  tibe  stime  is  ^^tiy  washed  with,  pure  water. 

-WbiAe  the  stone  is  m  tto  statei  fd  atitt  moist,  printers'  ink  jb 
i|f  linil  l»  k»  with  Uie  coBunon  afnaralM,  wbiidi  wfy  attMi 

^  titA^^fNMlt  tlMl  flKS  dijr.  A  sheil  of  paper,  npofttlf  ppspared 
i»MMm4h«imprwMi,  is  tiwtt  laid  upoii  tne  rtiiaiij  Jaid  ths 
wiiole  is  avkgected  to  the  action  of  the  pms,  or  tbe  cy  Undfir. 
To  vatam  the  design  upon  the  atone,  and  to  preserve  it  bom 
dusty  vrtianit  is  not  used  iiwmdiately  after  being  prepared,  it  is 
Gorered  with  a  stratum  of  a  solution  of  ^um  inraic,  and  tUa 
'  Tami^  is  removed  by  water,  when  we  wish  to  print  from  the 
stone. 

Instead  of  ink,  a  pecuHar  kind  of  pencil  is  sometimes  employed 
to  draw  upon  the  stone,  or  upon  paper,  from  which  a  counter- 
impression  is  taken  on  the  stone.  The  pencils  are  composed  of 
the  following  ingredients  melted  together  :  three  parts  of  soap, 
two  parts  of  tallow,  and  one  of  wax.  When  the  whole  is  melted 
and  well  mixed,  we  add  lamp-black,  until  the  colour  be  suihciently 
intense ;  the  Hiiid  is  then  run  into  moulds,  where  it  becomes 
solid  as  it  cools,  and  acquires  the  oonaiatence  necesaaiy  Jar  the 
ion  of  pencils.  .  . 


AddUioml  OliterwUiom  oh  Idtkfg^vpl^. 

TbiB  fbllowiifg  paitieulars  are,  fer  the  most  part,  extoelid 
IrmL  a  report  on  this  interesting  art  made  to  dMP  K4>yel  IttrtitiM 
"^Ftmce,  and  published  in  the  Journal  de  Physique  lbr,Blk. 

1817.  '  • 

Aloys  ^nne&lder,  a  chorus  singjsr  at  the  theatre  of  MM<sl^ 
wna.  toe  first  who  observed  that  certain  calcareous  stones  hftpe 

the  property  of  contracting  an  intimate  adhesion  to  cnaractm 
jtoapedctn  their,  snrfaos  with  thick  oily  ink,  and  that,  i^  Uie  stone 
.  mee  afterwards  nM^stened,  and  then  dabbed  with  printers' ipk^n 
.  impression  of  the  characters  mi^ht  be  transferred  to  paper,  m 
1800  he  obtained  from  the  Kang  of  Bavaiia  &  V«tept  for  Jpe 
V  process,  and  first  apph^d  it  to  pnnting  music*  The  histw  of 
.  the  further  progress  of  this  art  is  foreign  to  the  object  of  tl^ 
•  Resent  notice. 

The  only  stone  hitherto  discovered  which  completely  answers 
.  the  puipose,  is  a  compact,  nearly  pure  carbonate  of  lime  of  a 

freyish  white  colour.    At  Solenhofen,  near  Pappenheim,  in 
lavaria,  are  extensive  quanies  of  it ;  also  at  Kehlheim,  near 
Ratibbon,  at  both  whicn  places  it  has  for  many  years  been 
.  raised)  and  niade  into  flag-stones  for  floors  and  hearths,  fitc.  an 
application  to  which  it  is  well  fitted  by  its  easily  splittmg  Into 
^  laminsB  of  tlie  required  thickness  and  area,  and  by  the  lacihty 
yvith  which  it  is  brought  to  a  smooth  surface.    It  is  st  ^ 

be  th*        rack,  fffKiaigcaix  sReakiiMt,.  jft^^ 
Voi.XI.JT'V.  2  A  ^ 
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calcait^oiis  fla^-stohe  which  is  found  in  England  covcnng  th^^ 
blli€  or  conimmi  lias  limef^tone.  But  I  believe  that  specimens 
liw  reqnisite  hardness  and  fineness  of  grain  hav«  not  hitherto^'! 
hmn  discovered  in  this  country.  The  stones  are  first  brotighiB 
to  «n  even  Burface  by  rubbing  them  against  one  aooUifr^  tiadte^ 
ai^  then  finished  with  tine  sand  and  pumice  stone.  ^-if 
The  ink  is  composed  of  soap,  ana  of  fosin  and  gum  lae  dii^'^ 
ftdiv^  in  &  solution  of  caustic  soda ;  to  wkiok  u  to  be  added  l^  J 

Gj[iek»  i|Mitity  ot  hmp-black :  the^  «beve  ingredients^  aftet*^ 
Hg  intimately  nixed  by  tritimtioiii  are  to  be  diluted 
iMMrm  «fetittBd  mA»  to  tlie  e(MiKltmm^ot « thick  iakyiwiueh^q 
Him  raedy  Air  use.  The  same  ingieditiits  being  esp(ftedl*#0^IMi 
gentle  *wtittll^  it  iength  dry  into  ai^^ 

&id«tpenwbidi,  wlmdiafged^  Ifab  iric,  iMB 
siAiiently  fine  Ibr  deKeBte  woft,  and,  tlMsmnr9)*dMi>MNidn^ 
Mo.or*ttetainaitMpittaterfliic^  ^^  ^^ 

'  Tbejr'who  m  «€iM»toiiiid  to  tbst  te^lMidittg  aqoipeMif^il^ 
andm  drawings,  will,  with  due  edre,  nrodaoa  llMlteatApelslaQMM''- 
of  Miography.  The  design  being  armii' m  the  stoue^  ettbev^ 
with  the  fluid  ink  or  with  the  crayon,  the  whole  surfate  is  to 
floated  with  water  acidulated  by  nitrous  acid  in  order  to  remove  ' 
any  greasiness,  and  is  then  ready  for  use.  • 

Another  variety  in  die  practice  of  this  art  is  to  bring  the  sur- 
face of  the  stone  to  a  fine  polish,  and  then  to  cover  it  with  a 
varnish  of  gum  and  lamp-black.    The  design  is  etched  in  by 
cutting  through  the  varnish  by  means  of  a  needle  and  Other^ 
proper  instruments,  after  which  the  prepared  ink  is  applied  w'ith 
a  brush,  and  insinuates  itself  into  the  places  where  the  varnish 
has  been  cut  through.    The  stone  is  then  placed  on  its  edge  in 
warm  water,  the  varnish  loosens  and  falls  off",  and  the  traces 
^lled  with  the  prepared  ink  alone  remain.    This  process  has 
been  found  useful  for  maps  and  other  works  in  which  very  fine 
Imes  are  Teqtnred :  the  vamishy  however,  is  so  mutoh  harder  iAka 
that  in  common  use  among  engiavers  that  dome  ptkcth^fidt 
^[]^tosaiyl>efore  'the  artist  can  erstjfiay  the  recrtiisit^  degrei^ljfr 
ftr6ei'  It  hppears  probable  that  by  mixing  treacle  wMl^ldie^i^ 
'  ^(idiitiieiience  of  the  vanush  might  be  tUBAjetMfy  impmved.<!'>H^* 

The  effect  of  wood  engniTingis  given  very  perfetfy'by'eoveii^u 
ing  th^  entire  surfkce  of  the  stone  with  die  prepaitd'ittk^'  ^^aMf* 
tifehlaautdiing  it  iiriB^  the  parts  mteAded  t6  M^wUtieiri"*  r 
^t&ib  Method  pnwii^  by  M.  Engefamtn      takih^;  MNil^ 
iifepreiiitehsilias  fcAowa :  :  .  ,         ^dt  H'*  suo\ 

^^hh'teees^emisisfes  of  a  hdUow  taMe  tefmSiiafted'«M;  Mii  kidi^t 
titj^right  fhtaie'supportiiie  a  n^er,  wMch,  by  meaib  ksikmitk^^ 
toirf  'fe  made'totmverse  dong  the  table  from  one  ektrereoiy^w 
tMRifili^r.  The  stone  is  laid  perfectly  horizontally  in  the  lioHottT 
pHlHi^table/and  is  secured  in  its  place  by  means  df  wedges.  It^ 
iat  lBMtat  ^inoistened  with  a  sponge  dipped  in  ptdre  water  tiUr  it^ 
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yciiOcabHh»idiiS£feb  lanyt  mote.  A>wood£a  roller  covered  witb 
lelAo^md  chaogiad vith  telyiitte  eDj^ravers'  kk,  ift  thcofw^dld 
two  :orfthtQfr#itte8  over  tfaeftttiAkce  of  the  stone,  a«4  «4kfl^  to  ^ 
aU  tbA<liAmnttteidtb.liMf»tepM9di'mk>  and  luthwe  o^)l^ 
i^tecioltjptffery  not  so  damfK^ft-te  lOfuircd  in  copx}er^Urtai>i9iM>r  j 
i&g,  is  naxt  laiAiowefiiliy      a  hband  is  tplacira  abaiw  k^.^lwiA^ 
IMI^  bv  tMing  thawneb^MiliaifoIkrA^  VKt^m 
thMb  mODAv.^  rama  sbwiy  ow      Mviaca  ef  the  boai^y^^ . 
thafgopawifl  mM^adly  rwoviiig 

pilA.ilkm^  ptodHiBad.  ft  is  nacassary  to  tafca  abant  a.doespi . 
pi^a  'bafinhT'tke  vqbId  aomaa  to  i|a*Ml  pwrfiKtiiiii.  wAfl^A. 
nima^  of  ifopressiona  haw 

Wll  begin  to  be  a  little  blurred.   As -soon  as  tiiis  ia  fenMei^ 

remove  the  stone  from  the  press,  and  first  pass  over  fi Jl  spoi^e , 
filled  with  rectitied  oil  of  turpentine,  and  then  wash  it  well  witb 
pure  water.  By  this  treatment  the  whole  design  will  be  appSr 
rently  discharged  :  this,  however,  is  not  the  case  ;  for  on  passing 
the  rdkr  charged  with  mk  over  the  surface  of  the  stone,  every 
line,  even  the  most  delicate,  which  was  in  the  original  drawing, 
will  again  becoioiei  tisibky  aod  the  priAting  way  be  piroceeded 
i«i4l2^aaatfiik«;'. '  '  •  r   .  •  • 


article      ;  , 

Observations  on  (he  French   Varnish,  or  Polish  J^Qjr 
Cabinet  Work,  SiC    By  'Piouxas  GiU,  £s^-    \  ; -  ^  ) 

(To  the  Editors  of  the  Amictls  of  Phihiophy,)    '  •  ;  • 

^  fiA  ,  Xf-       Cownt  Garden  Chmt^  '  . 

aR^y^tf^'Wgtemy  foin^raoaiiniiDication  on  this  subjecti  on' 
Jn^M^  14.  iasertod  in  your  4jmals  for  Februarj^j,  obtainaAf 
dddlti^iial  wfiMowM^on  oa  th#  process  by  wbieb>i0f  ^aocf^ce^ 
jMf^  'vamisbad^ono^i  vijkb  aa  sunoh  fiueiUi^  4a  Abf;smaUai^t 
<mes  beli^ffie  racottxai^edt  art  CiWisequently  Wrh  labQiy>^ 
and  expense  be  s^ved,  I  should  4<Mlsamy;self  unpaid ^Uii  (Ui 
withholding  It  from  the  public.         .     .  •  '♦jl>'^^» 

The  improvement  consists  in  the  use  of  a  rabber  fcwaa^:^^ 
fl«4]Cfiil  of  thick  woollen  cloth,  such  as  drugget,  which  »lU|t2  be  . 
torti  off  the  piece,  in  order  that  the  face  of  the  rubber,  whicjlrifti 
niade  of  that  edge  of  the  cloth,  may  be  soft  and  phant,  and  Di^ 
h^srd  and  stitf,  as  would  be  the  case  wtre  it  to  be  cut  off,  and, 
^^eby  be  Uable  to  soratch  the  softened  sudace  of  tlie  varnish.  ^ 
This  is  .to  fee  securely  bound  witli  thread  to  prevent  it  from  un-  - 
coiling  when  it  is  used  ;  and  it  may  vary  m  its  size  from  one  to  ^ 
iJ^niiliMlM^  one  ia:  two  ^i^j^ 
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occordim;  to  the  lesser  or  tfreater  extent  of  the  9isr&ce  ta 

^  ^Hl^^vamish  iii^  to  bef- applied  to  the  middle  of  the  fiat  face  of 
tlM  nibberibj'shftkin^  up  the  bottle  containing  it,  as  in  the  former 
dhtcfihedlpvoiiessi  but  it  will  abiorb  amudb  greater  quantity 
than  the  linen  cloliiy  before  recommendedy  coda  safely  ao ;  and 
witt  continue  to^Mml^  il^6<;t^Mibly^  aimi  madnej^^ 
surikce  whtdli4i>«iidergoing  the  fMOcees  of  ;raniiflhiiig»  for  a  con-: 
eid^rably  loiq;er  yeopo. 

The  rubber  must  next  be  enclosed  in  a  soft  linen  doth  doubled, 
the  remainder  of  the  cloth  bsing  gathered  together  at  the  back 
of  d^e  rubber  to  form  ahandie  to  hold  it,  by,  and  die  fiice  of  the 
doth  miptbe  md^tened  with  a  little  raw  finaeed 
ddiet  be  cobured  with  alkanet  root,  or  not),  applied  upon  trc 
fingorto  themidiye  of  it,  and  the  operation  be  commenced,  and 
procee^d  with  ai^cording  to  the  iamm  diDeeliOiiiii «  'Bm  wink 
to  be  varnished  should  be  placed  Qpposibate>  IlieKght,  inr  oriu 
ihat  the  effect  of  the  polishing  may  be  better  seen.  "  .  : 

In  thiis  manner  a  suriuce  of  from  one  to  eight  feet  square  may 
be  vamushed  at  once,  and  the  process,  instead  of  being  limited 
to  the  varnishing  of  rich  cabinet^i  or  other  snmUer  works,  can 
now  be  applied  to  tables  and  other  large  pieces  of  furniture  with 
very  great  advantages  pver  the  common  way  of  poliahing  with 
wax,  oils,  &c. 

In  some  cases  it  is  preferable  to  rub  the  wood  over  with  alitlle 
oil  applied  on  a  linen  cloth  before  beginnmg  to  varnish.  1 
should,  however,  prefer  the  application  of  the  varnish  fl.^tupon 
the  woollen  mbber,  and  particularly  in  the  angles  of  framed 
^ork,  where  it  is  difficult  to  cause  the  varnish,  apphed  in  the 
manner  above  describedy  to  penetrate,  and,  therefore,  should 
apply  it  alone  without  usmg  oil  with  it  for  the  first  coat* 
rate,  should  the  oil  be  used  first,  I  would  oertainly^  recnmmiiiit 
that  the  varnish  be  next  applied.done,  ^levioas  to  commendng 
the  poUsbiiig  picct^s,  wiai  the  applieatiiwi  of  both^yiiruish'swH 
oil. .  .      .  ■  "  •  \  I  b^vw** 

.  ^la  reces8es>  or  carved  mo^f  where  the  surfiMM  afe  liAtdiBfate 
to  V<^^»  ^  ^  difficult  to  reach,  w^h  die  mbheiv a^apirifc  laiiiiali 
made,  .^^iilKM^JaCy  of.  the  »nsod  gum  fipm^» .  and  cottsMliaiiMy 
ihidKeil  than  .that  used  in.  the  i^>0¥e  pi^acesa^  magr  lae  appliedk^ 
those  parts  .with  a  brusly  or  hair  pencil,  as4s  ooaampnly  dbMin 
pifaer wdsa  of  vaniiaMng,      ^   *,       «  '    •  r-  "iti'Kit>b  drft 

lyim  wbrks,  Tarmshed  in  this  mioiaer  requise  to  ht  <iNniM> 
spirit  or  oil  of  turnentine  should  be  ua^d^  as  it  ia;notiliailiegBa 
dissolve  the  vamish.  '  •  -j -  lufo^T 

'  .The  employment  of  this  beautiful  proccas  is  rapidly  extending 
amongst  us;  and  I  shall  be  glad  if,  through  your  chaimet  of 
information,  I  can  contribute  to  render  the  ?    'ttiH^nt ' ftf  ^^ft^aft 
easy  to  those  who  may  be  interested  therein. 
.rX^.^^t  «t»^.i^ciid  obs^rwingy  that  in  tho  Monl^-i^a^^^ 
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for  last  month  is  given  the  process  for  preparing  the  vaniiah^~%t 
communicated  by  me  in  your  AnnaU ;  W  ^riAfttttibedire^ons 
for  applying  it.  I  trust  *tliat  the  «4itor  wffl,  in  jusittoti alci  him 
refers,  siu)ply  tbat  ^efeot,  .•Klh^.wfll  deri ve-but  liykr^  idiiiij 
from  the  cowmunicaftiaiv  I  am^  Qenrimim^*'  >  . '^fr'i 
.  Yo^ukost  obediootaervftiifci.  - 


:  '.1       •  ' 

Article  XI  V»  .-.m.  , 

JUbtitiwUtl  Obseivafidns  ah  Ulkiott  and  Selenium,  By  Profes^pr 

Beizeuus.  •  > 

»  r»»  all 

I  i'In  the  Annales  de  Chimie  et  de  Physique  for  Feb.  last^  vi\ 
fcihre  a'letler  from  Prof.  Ber7.elius  to  M.  BerthoUet,  annoimci 
the  discoveiy  ofthctvonew  bodies  of  which  we  g^ve  anaccpt 
ia  the  last  numbet  of  the  Annals.  Hiis  letter  contams  soma 
particulars  which  arie  not  stated  in  the  conununication  tO'pr| 
Bbvcetj  from  which  our  abstract  was  taken:  these  we  shalno^.' 
therefiNPt^  lvf  . before  our  readers.  With  respect  to  ihe  neutrjd 
lialls  lovnied  with  the  new  alkali,  we  toe  informed  that  tbe%v^ 
phate  crystallizes  with  sufficient  facility,  and  that  ilie  cfy^fit 
tMHaid  m  wateir  of  combination ;  their  solution  is  not  precipi<- 
fated- by  ;the  muriate  of  platinum  or  by  the  tartaric  acia. '  Tnci 
nitrate  ciystallizes  in  rhomboids,  but  readily  attracts  moisture ; 
tile  carbonate  crystallizes  in  prisms,  but  the  crystals  are  gene- 
rally very  minute.    This  alkali  M'as  discovered  in  consequence 
of  Its  great  capacity  for  saturating  acids  ;  for  the  salt  with  an 
alkaline  base,  which  w  as  obtained  m  the  analysis  of  the  petalite, 
very  much  exceeded  in  weight  what  it  ought  to  have  done,  had 
it  beeir  composed  either  of  soda  or  potash.    It  was  natural  td 
conclude  that  a  siUt  with  an  alkahne  base,  which  is  not  precipi- 
tated by  tartaric  acid,  must  contain  soda ;  this  was  the  opinion 
which  M.  Arfredson  ♦  first  entertained;  but  after  repeating  the 
ilnalysis  of  the  petalite  three  times,  he  was  led  to  suspe(^  that  it 
QOntaiUed  soniiithing  peOuhar;  and  it  was  in  the  further  prosecu^ 
tioii  of  the  inquiry  uat  the  new  substance  was  discovered.  ~  "  .\ 
Withi  jispect  to  its  nstm^,  Professor  Berzelius  remarks  thUt 
the  denomination  lithion,  which  they  have  bestowed  updn'it  iii 
Mecib  d^ignateita  ori|;k/has  a  termination  which  is  acodrd- 
]|^«  tx]b:thB:iaiialogy  of  t£^  SwadiHili  language  ;  but  that  irtrui^ 
require  a  little  moioification  to  adapt  it  to  raier  letnguagesy'^y 
HbKaiBple,in  f^di  it  (iitibtda  ^i^blvbe  cOmmMt^r^^^e 
loay  mjggestllii^y  iawcftttng  totte  jWW^^ 


4> 
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Prof.  Berzelius  then  enters  into  a  description  of  the  selenic^^ 
Ho  informs  us  that  in  a  manufacture  of  sulphuric  acid,  be- 
longin;^  to  M.  Gahn  and  himself,  sulphur  is  burned  which  is 
procured  from  the  mine  of  Fahlun,  and  that  it  deposits  on  the 
floor  of  the  great  leaden  chamber  a  reddish  nuiss,  >vhich  is  prin- 
cipally composed  of  sulphur.  From  the  odour  which  this  red 
mass  gave  out  when  it  was  burned,  it  was  thought  to  be  tellu- 
rium, but  no  tellurium  could  be  obtained  from  it ;  and  this  induced 
Prof.  Berzelius  to  examine  it  with  more  minuteness,  when  he 
idisGovered  the  selenium.  With  respect  to  the  odour  of  this 
substancei  it  ig  stated,  that  if  it  sublimed  in  the  air  without  taking 
fire,  it  is  I  evaporated  in  the  form  of  a  red.  smoke,  which  has  no 
yiarticular  smell.  But  if  the  flame  pf  a  candle  be  directed  t^pom 
pr  it  be  beated  by  a  blow-pipe,  it  tinges  the  flame  of  an  ozmre 
ue,  and  exbalea  so  powerful  an  odour  of  the  radish,  that  if 
of  a  grain  be  evaporated,  it  is  sufficient  to  fill  the  air  of  a  large 
apartment.  Klaproth  has  staj^  tb^^t  tbis  odour  is  given  out 
tellurium ;  but  Berzelius  remarks  that  neither  purified  teUurimn, 
ilor  its  oxide,  nor  its  combinations  with  the  metals,  produces  this 
Odouir.  In  order  to  produ<^e  thi«  efl^ct  it  was  necessary  to  enclose 
H  small  i»ortion  of  teOurium  in  a  little  bab  of  thin  glass,  and  to 
teat  it  with  the  btow-pipe,  until  the  tellurium,  being  oonrarted 
into  gas,  penetrated  the  hall  through  a  small  orifice ;  m  this  case 
ihe  smell  precisely  the  sahie  that  of  Uie  nev^'liubstance. 
*  *  If  a  little  muriatic  acid  be  poured  into  the  solution  of  a  sele- 
nate,  and  a  bit  of  zinc  be  put  mto  it,  selenium  is  precipitated  in 
the  iiK'tiillic  state ;  at  tirst  the  zinc  appears  as  if  it  were  covered 
"with  a  pellicle  of  copper,  aflerwards  the  selenium  is  deposited  in 
flakes  of  the  colour  of  cinnabar.  If  instead  of  muriatic  acid  we 
Employ  sulphuric  acid,  the  precipitate  is  made  with  more  diffi- 
culty, assumes  a  <jrey  colour,  and  contains  sulphuret  of  selenium. 
If  a  stream  of  sulphuretted  hydrogen  gas  be  passed  through  a 
solution  of  seleni c  acid,  the  selenium  is  precipitated  of  an  orange 
colour :  it  becomes  red  when  dried,  exposed  to  heat  it  melts, 
Subhmes,  and  yields  an  orange-coloured  transparent  mass.  It  is 
stated  that,  although  the  selenium  is  extracted  from  the  pyrites 
which  is  used  to  procure  sulphur  for  the  manufacture  of '  siil- 
phm  ic  acid,  stiU  the  acid  does  not  contain  the  selenium,  because 
the  dulphurous  acid  has  .the  property  of  reducix%  the  w^d^fetdd 
to  the  metallic  state.  •    •         •   *  '     < , 

With  respect  to  the  hthion,  or  lithiha,  we  may  add  that  the 
^pOVj^iy  of  M.  Arfredson  has  been  confirmed  by  Sir  H.  l>a^» 
Who  has  procured  the  new  alkali,  and  has  found  itsj)ro6ertS^¥to 
'  ^^^e  with  those  stated  W  the  Swedish  chemist.  '  air  fludiphry 
'has  'aMo' siic<:eeded'in  remicing it  to  the  inet^UUc  itate^  CtKmh^ 
^  it  may  he  caU^,  beails  a  strong  general  r^kehildii^ 
rV^O^xalkaliiie  metals,  and  espedaDrtosbdi^  t6w1il(llie&^^ 
'Wtedie^oBtnetfiyflffied.  K-  f>-'iaii^ 

We  kam  by  a  letter  irom  M.  Gil^  de  Laumont,  inserted  i« 
% 
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4.p«ip^rcle  Physique  for  February^  that  M.  Vauqu^iQ^Biui 
procured  the  new'  alkali,  and  has  reconiized  in  n  pecnpar 
lyrcmerties.  distinct  firom  those  of  pottoh  and  soda. .  In  aiMUlm 
tou^  intorinMioQ  which  we  haTe  obtained  eone^ming-it'ftbtii 
j]wer  quarters^  M.  Vauduelin  states,  that  when  it  h  nnHed'^ 
0^pnur  it  produces  a  yellow  sulphuiet,  which  is  visry  solul^ile  in 
'  (r^  and  that  it  contains  43*6  of  gxygen,  a  greater  proportion 
lis  fouD^  in  the  other  alkalies,  M;  Vauquqlin  bad  netbenii 
le  .tp/3etect  any  lithion  in  the  albite  of  Sweden.  M.  Jialiy 
jb;is  j^tenmned  the  primitive  form  of  the  petalite  to  be  a  Ti^\tt 
]:homboidaI  prism,  of  whicli  the  rhomb  is  longer  tha;i  any  which 
Jiave  yet  been  exc  u/iued.  .   T,  ■  a 

.  petalite  'vvas  firsf  described  by  M.  Daiidrada,  in  the 

Journal  de  Physique  ;  *  but  the  account  given  of  it  v/as  bo  im- 
perfect that  it  lias  been  Httle  attended  to,  until  M.  Swedienstem^ 
mtely  sent  »owi^  ^pecinieus  of  ,it  both  \q  France  and  to  this 


*  *  •  "         Article  XV, 

*  -  On  the  Kaleidoscope,    By  P.  M.  Roget,  M.D.  F.JI.S.  ^p, 
'»».  .•     (To  the  Editors  of  the  Amah  of  Philosophy,)       '  -] 

.    GBNTLBMEN,  BernaH^ttmi^  Buml  ifiWt  Jtfrti  9$ 

*  •  *     *  — ^  ^ 

Ivy  Tab  amusinff  optical  instrument  for  which' I>r«  Brewster  hiui 
Jal^y  procurea  a  p^tenl^  and  to  which  he  has  pvea  the  veiy 
oappropriate  name  of  kaleidoscope,  admits^  as  stated  in  the  spe- 
eincation,  of  various  forms  of  construction.   Those  composed  of 
jpQOre  than  two  nnrrors,  and  which  may  be  denominatfjd  poh/gonal 
kaleidoscopes y  have  not,  however,  been  so  particularly  noticed  by 
.tl^^,  inventor,  as  their  superior  practical  utility  when  apphed  to 
^ihe  arts  would  seem  to  deserve.    Some  in(|uiry  into  the  priuci- 
.  ples  on  which  they  should  be  constructed  may,  tlierefore,  be  not 
^i^>vorthy  of  occupying  a  place  in  your  journal. 
..jj,.nie  principle  of  the  instrument  in  its  common  or  simplest 
;;K>rm,  is  the  K)rmation  of  a  series  of  images  disposed  in  the  cir- 
[)4));^n£ereuce  of  a  circle  by  the  multiplied  reH(  ctions  of  a  set  of 

objects  from  two  plane  mirrors  inclmed  at  a  certain  angle.  It 
gpvident  that  in  order  to  obtain  a  regular  appearance  throughout 
field  of  thia  angle  must  -be  an  equal  division  of  the 
ofi|s$ian^erQnc9y  otherwise  a  bcokoi  portion  of  a  sector  of  tl^e 
Y<^f;le,wiU  present  itself  at  t)ie  oppoaite  part  of  the  field  froin 
^{tt^^  whiob  the  objects  Uiemselvea  Qi&&a0*  It  is  not  qtike  40 
old^V^us,  however,  that,  this  angle  must  not  merely  be  an  aliqUOt 
ef^.^f  jbhe  cirpumference,  but  that  it  must  also  divide  the  seixjl- 
ciide  equally.  If  this  latter  condition  jbe  not  obsei^ytd^  ,p,oit^ 
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imgM  the  extreme  parts  will  not  coalwe,  J|i|}cii#. 
QfUYl^^pftnd  confuse  each  other.  This  will  be  apparent  by:^^fH 
d^rino^  what  takes  place  when  the  angle  is  120*,  72.,  40  *  »XC^ 
%hich  are  the  third,  tilth,  ninth,  ivc.  parts  of  the  whole  cucoiu^-. 
fefwioe.  The  field  is,  indeed ,  regularly  dinded  into  this  numb^; 
of  sectore  ;  but  the  imai^es  ot  the  objects  neai*  the  edges  of  th^ 
Mnors,  occurring  in  pans,  will  not  coalesce  whea-lpUpw^tf 
KOtind  the  circle.  If  M  M,  for  example, 
¥e  the  edges  of  the  mirrors  seen  in  the 
4ireQti0ll0f  the  line  of  their  intersection, 
tfi^  images  of  n  «n4  i»  if  the  diwions  of 
^  oilim  be  en  odd  number,  as  five,  will 
peisar  iQgtther  OB  both  sides  of  the 
jiwi^^B*  opimite  to  the  interval  between 
Ikb  wimmi  On  the  odier  hand^  when 
Ihiet  inaAm  •  b  even,  -m  m,  similar 
lioag|iii<if>nlnimj  and  the  optical  illutton 
ianerfbdi.^ 

i  In  ihe  polirgonal  kakidoaoopes,  or 
those  in  which  a  nnmber  of  plane  nnrraia 

are  dispos^  along  the  sides  of  a  polygon, 
so  as  to  form  a  hollow  prism,  which 
repeat  the  reflections  in  every  direction, 
and  present  the  appearance  of  an  ex- 
tended plane  instead  of  a  circular  field 
of  view,  we  are  restricted  by  the  above 
condition  to  a  very  limited  number  of  arrangements.  It  excludes, 
in  the  first  place,  all  angles  above  90°,  and,  therefore,  all  poly- 
gons having  more  than  four  sides.  The  square  and  the  rectan^O 
are  the  only  four-sided  figures  which  will  afford  reo  uiar  appe^ir- 
ances.  Triangles,  therefore,  alone  remain ;  and  the  partionlaf 
triangles  can  only  be  such  as  are  formed  with  angles 
of  ^HJ^,  60^,  46^,  or  30°,  which  are  the  quotients  of 
ISO^divided  by  two^  thcee,  four^  and  six  ;  other  ah- 
qvdliparta  of  the  semi-circle  beakg  excluded  by  the 
tecessaiy  condition  that  the  sum  of  the  three  angles 
i^uatrjb^  equal  to  IdO^,  We  are,  therefore,  Umitedto 
thft/lbrae  fdlowiag  species  of  triangles,  which  aie 
|l|)r,esfe»tedintfae]iwgta«  Thelivsthasallthean^es 
«|iial%tMi  SK;  the  second  has,  one  of  dO^,  aiid:th» 
iMi£etiMf«;of  -4&^.  each  ^  and  the  tUtd  has  angles  of) 
ifiB,  :SO\  and  SO''.  Let  na  mm .  inqoiie  inte  the 
4flbQti^<tMU^g:fi«tti  each  of  these  cei^^ 
.fj^jisqium  kaJflidcaeope,  eompoied*  of  .fault  minoMv  prfi 
dtt^ea^l^  m^aw  io  pleaauig  an  efeotae-ihe  dUienii;  ibeca—it 
th^.  regulaii^  1^.  Am  ia  in  genemi  most  appaxeiit:(iB!*30fi 
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Dr.  Rogei  an  the  Ka!eidoscope7^  STT^^ 

direction  OTily^^lind  the  images  arramre  themselvei  jkri.Rfrfpelp 
without  any  extended  lateral  connexions. -Of  the  trianguhr 
kafeidoscopes,  the  first,  having  tor  the  base  of  the  prisia  an^ 
eqidfateral  triangle,   produces   very  regular  appeai-ances  of 
images,  disposed  in  three  lines  crossing  each  otner  at  angle?? 
of  60^  and  120^,  and,  therefore,  presenting  connected  triangles, 
Tlie  instrument  in  this  form  might  be  distinguished  by  the  name 
of  trigonoscopey  or  more  shortly  triascopc.    The  second  triangle/ 
which  may  be  taken  as  the  base  of  the  prism,  is  the  right-angled 
isosceles  triangle,  that  is,  as  may  be  perceived  by  the  figure,  a 
triangle  comjiosed  of  two  contiguous  sides,  together  with  the 
diagonal  of  a  square.    This  construction  divides  the  field  of 
view  into  regular  squares,  which,  by  their  perfect  symmetry/ 
compose  very  beautiful  arrangements ;  and  the  instrument^ 
under  this  form,  may  be  denominated  a  ietrascope,  since  the 
predominant  character  of  the  appearances  it  exhibits  is  that  of 
images  grouped  together  by  fours,  and  symmetrically  disposed 
about  the  sides  and  angles  of  squares,    'ihe  third  mode  of  'conJ 
struction,  which  takes  for  its  base  the  half  of  an  equilateral 
triangle,  resulting  from  its  division  by  a  perpendicular  from  the 
vertex  to  the  base,  as  is  seen  in  the  third  figure,  aftbrds  also 
appearances  of  great  beauty.    The  predominant  form  is  liie 
hexagon,  and  the  images  are  grouped  together  in  compartments 
of  this  figure  ;  a  circumstance  which  may  entitle  this  variety  of 
the  instrument  to  the  appellation  of  liexascope ;  for  although* 
hexagonal  arrangements  also  occur  in  the  field  of  the  triascope,- 
they  are  by  no  means  so  striking  to  the  eye,  or  give  so  excluf^ively 
the  character  of  symmetiy,  as  those  which  are  conspicuous  in 
the  construction  now^  described,  •♦•f*:  V;«ii*t.»>  <ifl<»3 

As  a  plane  surface  of  indefinite  extent  admits  of  subdivision 
by  regulai"  polygons  of  the  same  kind  only  in  three  ways,  namelyj^ 
by  triangles,  by  squares,  and  by  hexagons ;  so  each  of  these 
modes  of  division  is  the  result  of  a  separate  airangement  of  three 
plane  miirors,  namely,  by  the  triascope,  the  tetrascope,  and  the 
hexascope.  Of  these,  the  last  two  appear  more  especially  calcu- 
lated for  affording  assistance  to  artists  in  suggesting  ornamental 
patterns.  All  the  polygonal  kaleidoscopes,  indeed,  have 
'  material  advantage  over  the  common  one,  in  the  greater  exten- 
sion they  give  to  the  field  of  view.  This  field  would,  rtt 
theory,  appear  to  be  infinite  ;  but  in  practice  it  soon  becomes 
limited,  from  the  great  loss  of  light  attendant  on  repeated 
reflections.  With  glass  mirrors  the  fight  still  more  rapidliP 
diminishes  from  the  polarisation  it  receives  by  being  subjected 
to  so  many  reflections  from  planes  of  different  relative  incfina- 
tions.  This  latter  inconvenience  might,  however,  be  obviated 
by  employing  metallic  reflectors.  More  light  being  reflected  in 
proportion  as  the  incident  ^  arc  more  oblique,  the  instmmcnts 
above  descr^Jjed  should  I  jfii*  *  length  to  allow  of  great 
obliquity  of  refioction,  an  iHk^^M^^  numerous  repetitionii 
6f  ima^^es  before  the  d'  v^^^^Bkiders  them  invisiblex 


On  %Iiis  account  the  mirrors  should  be  at  least  nine  or  ten  ioch^ 
hang,  to  a  breadth  of  about  one  inch,  in  order  to  produce  a 
'kdlpKbBBt'^ect.  The  illumination  is  further  extended  by  giving 
IIWijlitiKiiment  the  foroi  of  a  truncated  pyrauHdj  iiist^a4.<<9^j^ 
yrinn»t  with  (ke  aperture  for  tiie  «ye.a^  , 

•  I  am,  6eBtlfiiiken»  yoiiraiost  ol^edient  servant,    . «  ^ 


Article  XVI. 

Analyses  of  Books. 


y^aite  des  Characihes  Phj/siques  des  Pterres  Preciemes,  pmir 
'  servir  a  leur  Determination  hrsqu'elles  ont  Mtaiiieee*  'Prtr 
♦^''M.L'Abb6Hauy,  &c.  «  *  .  .^t 

To  those  who  are  acquainted  with  the  "  Traite  de  ACiiuS- 
ralogie  "  and  the  "  Tableau  Comparatif "  of  M.  HaUy,  the 
present  volume  offers  but  little  information.    In  tlie  attempt  to 
make  a  popular  book,  or  rather  to  lower  the  subject  to  the 
understanding  of  mere  amateurs,  the  author  ha^,  in  many  i^r 
stances )  abandoned  the  precise  terms  of  science,  and  has  sub- 
stituted in  their  place  the  vagueness  of  ordmary  language.  The 
narrow  bounds  within  which  he  has  restricted  himself^  added  to 
the  Tfiry  ekipentary  form  that  he  has  chosen  to  give  to  hia  wofji;, 
bave  rendered  it  at  once  si^pnacflMous  and  defecti.vei  The  desei:j^ 
.ndfy.high  esteem,  however,  in  i^hich  the  writings  of  M.  Ha^y 
ane  hfU,  demands  that  a  sumnuoy  of  tJie  Qontcynt^  of  the  rahiuip 
^before  usahouid  be  laid  befof^  onr.ieadem.  \. 
:\..^Mbe»8omepa{^f  /or  the  most  part  exnlaiiato^y  of  the  teow 
iiD^  uee  Jo£.  in  crystallography,  the  autaor  proceeds  ta  giwj^fL 
Jbmtf  d^aenptioa  of  the  speciee  eiid  principal  yarietif^vofcrysti;^- 
'ImA^l^fimp  ea  ftr  Ad  ids^  to  their 4gUre  and  atrocture,  puxthp 
'SMofmog  order ;  topaz,  quartz,  zifcon,  corundum,  cymppl 
fpioielle,  eaieraldy  dichroiite,  garnet,  esaonite,  felspar,  toiinpiu 
.{Mfidot,  and  diamond.   The  only  novelty  in  this  chapter  rentes 
to  the  structure  of  cinnamon-stone,  calU  d  byM.  Haliy  e£5o;^'^. 
This  mineral  has  hitherto  been  met  willi  only  in  amorphous 
-fragments ;  some  of  these  have  afforded  indications  of  structure, 
from  which  it  may  be  inferred  that  the  primitive  form  is  a  right 
^prism  with  rhombic  ba^es,  the  <  alternate  ^f^^gks  .of  ]^hichtai» 
102^0^  and  77°  2(/.  "  *  * 

He  next  proceeds  to  treat  of  tlie  physical xjharacters of  gems, 
^beginning  with  their  habitudes  with  regard  to  light,  under  which 
term  he  includes  the  colour,  properly  speaking,  of  the  substance^, 
as  well  as  their  power  of  refracting  and  reflecting  the  rays  of 
light.    The  colours  of  the  gems,  with  the  exceptif^^ig^ 

fipineUe  and  vthe  emerald,  J^e.  ftttohutfs-to  oz^lfi^^^^ 
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y^hen  he  gtnte^j  that  each  difFerence  in  colour  is  causedijhgK^ 
eorrespondiiig  Tariation  in  the  proportion' of  oxygea;^  iihe  la^Swl 
^hat  is  totally  contrary  to  chemical  experience,  laitsf^akkaiffuai 
■t'efracted  light,  he  shows  how,  in  eenatn  caMj  it  maj  bema^ 
available  lis  a  distinctive  char^ter  $  thualtheiMSonite  (oianamdir- 
stone),  and  the  vaiiety  of  garnet  c.illed  nmrmeilUi  when  viewed 
in  the  or^nSiy  way,  exhibit  each  the  same  tinge  of  poppy  red } 
but  if  they  are  successively  applied  to  the  eye  so  as  to  mtercept 
the  reflected  rays,  the  colour  oftihe  former  will  be  a  pm  ydlow, 
vhile  that  of  the  other  will  be  orange. 

lliat  olay  of  h^ht,  caBed  by  the  French  chaioiement,  and  for 
i^diich  tne  English  language  wants  a  tiame,  which  contributes 
80  much  to  the  beauty  of  the  cymophane,  and  of  the  star-stone 
corundum,  may  also  be  produced,  it  appears,  in  the  garnet.  For 
this  purpose  a  dodecahedrctl  crystal  of  garnet  is  to  be  divided  by 
two  parallel  sections  at  right  angle^i  to  any  six  of  its  faces  ;  and 
the  hexahedral  lamina,  thus  obtained,  on  being  held  between  the 
eye  and  a  candle,  will  exhibit  the  flame  of  the  candle  with  six 
rays  streaming  from  it,  forming  angles  of  60°  with  each  other, 
and  terminating  in  tlie  an'j:lfcs  of  the  hexagonal  lamina. 
*  ■  The  charactei's  of  s[)t'citic  gravity  and  hardness,  which  are  the 
next  in  order,  present  nothing  new.  Double  reh-nction  is  then 
treated  of,  the  precautions  necessary  in  making  observations 
of  tills  kind,  and  the  ambiguities  which  attend  tins  character  in 
jiajrticulBr  specie's.  The  electricity  of  minerals  is  discussed  si 
soine  length,  and  a  method  is  shown  of  exciting  thi»  piojMtflf 
b^  mmple  pressure.  For  this  purpose  a  smaE  .prism  of  tte 
mineral  (ealcareous  spar  tor  examjJe)  is  to  be  inserted  by  oob 
idiidlnto  a  qtoB,  and  the  ooitipoand- bar-thus  prodnoedis^ti^  be 
'^vei^f  suspended  by  a  silk  tiirtad  to  aivf  GOiiveni«iit  simpovlk; 
the  projecting  end  of  the  spar  is  then  to  be  conmlwssea  W'Ja 
isecond  or  two  by  the  finger  and  tbnnd>  appliea  to  <^osite 
Surfaces. '  As  soon  afterwards  si  all.  osefflaftion  Imb  oaascid^  :m 
piece  of  topaz,  or  of  any  other  transparent  mineral,  pre^riOtts^ 
excited  by  friction,  is  to  be  brought  near  the  extremity  of  the 
spar,  and  will  immediately  repel  it,  as,  on  the  contrary,  apiece 
of  amber,  or  of  sealing  wax,  will  attract  it.  * '  -      *  • 

The  last  character  described  is  magnetism,  which,  however, 
is  of  no  great  importance,  being  perceptible  only  in  the  garnet, 
the  peridot,  and  the  essonite.  ■        '    :  :      n   .  f 

'''An  appendix  follows,  giving  a  very  brief  description  of  corne- 
lians, jaspers,  agates,  and  other  mmerals,  which,  though  not 
entitled  to  the  rank  of  gems,  are  used  more  &s  less  for  omamani^d 
purposes.  ^  . 

t  "^  Tne  volume  terminates  with  a  tabular  arrangement  of  gems 
^ahd^'pi^ious  stones,  according  tflM|lii*'^"^rtlour,  of  ^^li^tttQ 
tibttMhigis  an  abstriM^  '  ^rMmsi 

irappl^,'  '  ¥ttri    >#6ittld|  1^ 
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Sock  ciystal.  Vv/of  qatrts. 


V  /I 


.I't  u'..  .  If 


II  Bi$i,  mixed  oeeatiomalfy  with  Vhilef. 

Oriental  ruby.    Var.  of  corundum. 

Kditt^}v«.of.pinelle.  , 

Brazilian  ruby.    Var.  of  topaz. 
Sirian  garnet.  •^ 
Bohemian  ditto,  i  Var.  of  garnet. 
Ceylon  ditto.  J 
Purple  tourmaline,  from  the  United  States.^ 
Rose  tourmaline,  from  Brazil.  >  Var.  of  tounuabae^ 

Violet  touimaline,  or  siberite,  from  Siberia.  J 

ilL  Biiie. 

Beryl.   Var.  of  emerald. 
Tourmaline,  from  tbe  UnHsd'Stalea. 
Saphir  d'eau.  Var.  of  dichroite. 

IV«  Green. 

Oriental  emerald.  Var.  of  corundum. 
Pennrian  emerald. ' 

Emerald  of  Brazil.  1  \r^«  ^r*^.  r  - 

Ditto  ofthe  United  States.  }Var.  of  tounaaline. 

V.  Bluiwh'OreeH.'  '  j  ..  .  • 

Oriental  beiyl.    Var.  of  corundum. 
Siberian  aquamarine.   Var.  of  emerald. 

>  .    ^         •  VI.  Ytl/ow. 

Oriental  topaz,    Var.  of  corundum. 
f5razilian  topaz. 
Beryl.    Var.  of  emerald- 
J[|g^Oii^  of  Ceylon. 

M  ^   .  i  i.  .'  .  VH.  Yeilatcish  Green. 

Oriental  peridot.   Var.  of  corundum. 
Chrysoberyl,  or        ")  ^ 
Orientd xhi^solite    /  cyw>pi^^^- 
Beii^.^^V^ar.  of  emerald.  ; 
Jargoon,  of  Ceyloo.  * 

FMM;,    C^k^.  VW;bft(^unimline. 

OriBitfdjtftteth^st.   Var.  of  ^BOfUadum. 
Anethyat.  Var*  of  quartz* 


•  *••.•!  *e 
bfiiiui 
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^}iif}{        ^^f^^din^i^.i^  i^M^iii^^i^  Societies. 

IX,  BrowmsJi  Red,  and  Oratige.    /^"^S  ^  ^^l^'^l 
Hyacinth.   Var.  of  essonite* 

Hyacinth.    V^u:.  of  jurgoon,       ...    ,  #  '    *    '  \ 
VermeiUe«   Var»  of  garnet.  ,  ^        .  .\ 

TourndaKiie.  '  *    .       ' .  . 

X«  Gtv/^^  characterized  by  parHcular  Flaj/s  of  Light.  - 
StarBtooe  niby.     ^  '  \ 

m^o'^Jt'  Var.ofcon.duxa. 

Oriental  girasol.  j 
Opal* 

Jlodnstdne.  Var.  of  felspar. 
Oriental  aventurine.  Vaf.  of  felspar. 

XL  Opaque  Gem. 

Turquoise  de  la  vielleroche.   Sky  blue,  greenish  Hue.  ,  ■  '  ' 
Ditto  de  la  nouvelle  roche.   Deep  blue,  pale  blue,  greenish  |blae« 


ARTIGliS  XVII« 

Proceedings  of  Fhilosophical  Soa^ies^   .      .  ..  V* 

ROYAL  SOCIETY.  J        -  -tJilia 

April  2. — paper^  by  Mr.  JosejA  Swan,  was  lead^  pymg  aa 
account  of  a  new  method  ofmlainff  anatomical  prepar&ons. 

On  the  same  evening  a  paper^  by  Dr«  )o]m  Davy,  was  readliy 
on  tfaue  urinary  org^ans  and  secretions  of  some  of  the  amphibia. 
several  species  <S*  serpents,  which  were  examined  by  tke  author^ ' 
the  kidneys  were  found  of  vei^*  considerable  siae,  and  of  a  kng 
and  narrow  form.   Ducts  proceeded  from,  them  to.  tho-  ureters^^^ 
iriiich  last  tenninate  in  what  appeared  to  be  adistinct  receptacle^ 
conununicatin^  with  the  rectum  by  a  sphincter.  A  white  mattetV 
18  deposited  m  the  urinary  passages,  which  is  occasiondly' 
fcxpeUed  by  a  kind  of"  extraordinary  Diiurt,  and  which  consists  of 
uric  acid.    The  urinu-iy  organs  and  secretions  ot  lizards  ^ve^e 
found  to  be  nearly  similai'  to  thoi&e  of  serpents.    Xhi^  liuid 
;^pears  to  contain  no  urea. 

April  9. — A  very  important  paper,  by  Sir  H.  Davy,  was  read, 
containing  an  accuutit  of  a  series  of  experimeQjbS  pfi.  tj^9  cqii)]i)^j 
natioua  of  phosphorus  with  oxygen  and  chlorine.  .  • 

The  author  commences  by  noticino;  some  late  analyses  of  th^f^ 
phosphoric  compounds,  which  have  been  made  by  Professor' 
Berzehus  and  M,  Duloiig,  which  ditier  both  from  each  other  and 
from  Sir  Humphry's  former  results.   This  circumstance  induced 
him  to  laconsider  the  snlji»fil»  i moA  iWjMwially v»ci  *iliim|ilu4o^ ) 
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discover  th^  composition  of  phosplioric  acid.    Tlie  best /way /trf*io 
accomplishing  this  he  found  is  to  burn  the  vapour  of  phosphoi:uB|Oei 
aaiit  issues  from  a  small  tube,  in  oxygen  gas.    By  adoptiog  thi» 
p?pc^8  he  determined  its  composition  to  be  100  phosphorus  todi 
134'6  oxygen.  He  then  examines  the  composition  of  phosphorouab£ 
acid,  which  is  supposed  to  contain .  hiili  as  much  oxygen  ^ 
enters  into  phosphoric  acid.    Sir  H.  Davy  then  enters  upon  th^ai 
consideration  of  the  acid  which  was  announced  by  M.  thiloog, 
imder  the  title  of  hypophosphoric  acid ;  he  is  disposed  to  admitli^ 
of  its  existence  as  a  proper  chemical  compound  ;  but  he  thinks 
that  the  analysis  of  it  given  by  M.  Dulong  is  not  correct.   With  is 
re«pect  to  the  phosphatic  acid  of  the  French  chemist,  Sir  H .  Davy 
does  not  think  that  its  existence  is  substantiated  as  a  propecj^ 
^'hfflfW^  4*oinpottnd.   From  a  comparison  or  different  expefi- 
mfmts,  mado  W  varioua  compoimds  of  oxygen  and  phosphiMM^/i 
the  awthor  assigns  45  as  the  equivalent  number  ^OTiphosphOi^^ 
and^oceedin^  upon  the  principle  that  the  oxygen  iitid  bydro^^ 
in  water  exist  la  the  proportion  of  16  to  2,  he  giFes  thetfoHeamgai 

)rtion  ivin 


IT 

and  in  phosphoric  acid^  45  to  60«  On  some  futune  jooeasioti  M 
liope  to  give  a  mure  complete  accouat  «f  this  yery  vatnaMab 
aqp  .elaborate  paper^  yOwsk  we.imoeii^e  to  be  one  of  tbe  oMht 
peffimtflpeeiiaene  of  analytical  lesearch  that  the  mihwim/fi9b^ 

aimed..  -   w  /  '  ^-.i.^vjN^stk  i» 

Affil  16^«A  pa^er,  by  Vt*  Granviliei  was  lead^  on  a.failrihdafin 
malconformation  ot  the  uUtme  system  in  woinen»  -onvson^d 
pbyajfeoiogical  conclnstons  to  be  deduced  fironi  it.  .  i-  •  t 

Tbe  case  consisted  of  a  female  whose  uterus  was  found^aftet,.! 
death  to  have  been  entirely  iiuptiicct  on  one  side,  and  to  have  h 
had  one  set  only  of  the  lateral  appendages ;  yet  she  had  been  tkei 
mother  of  1 1  children,  some  of  each  sex,  and  was  dehvered  of  aul 
boy  and  a  girl  at  one  birth.  Tliis  case  completely  proves  thie> 
fallacy  of  a  physiological  hypothesis,  which  has  been  proposed^^n 
that  the  two  st^xes  are  ibrmed  on  separate  sides  oi^  the  utoamj: 
system.  .  •  •  :  ^ 

'On  the  same  evening  a  paper  vras  also  read,  by  Mr.  Pond>  omz 
the  parallax  of  a  Aquiia},  in  which  the  author  relates  some  late;t 
observations  which  he  has  made,  which  cause  liim  to  dQubt:it^  > 
OQMRfllnass.of  Ba.  iBiriiddqr'*  coaclusionSiO^ithis  sutj^eafiaii  ddT 

s'.Taoo/;  wn 

KQYAL  ACADEMY  , OF  S.qiJSiji.CES •  AT  i'ARIS,  ^Ju-rsd 

.Jmi  5,.lJ^&k^M.  Vamqaelm  mtA  iroitAMBtoiA iog^PnpsidsjntBii 
Mi  FoucW,  in  the  mme  of  a  committeey  wBd^ljqpMitKii  nH 

pnze  to  be.jofiered4)air4he  nthgect«f  statistic  :fo>aifi'>  lol  oixiJ 
,Ik«.Thon^.¥MBg^  Semi^wyof  the  RoydUSodfeiJiroiybilBibi^ 

iwa.«li1*tii  lei  ctidreq^toMfaigfiiiember  in  'tlM'sectidft  hifeiplHHfcD 

ffaiiOBophy«r  ;:^»',  a  :»  ....».-...  .v  sdlifllo 

^  '  '  ai^raustad  by  ballot  to<e9^^ 
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ISU.p^  Boj^di  Academy  of  Sciences,  v  -  M  333^^ 

•Of^jr^  tis^emk&tioB,  and  ^miitry .  .  • '  .  >i  a-  j '(|rao;K>K 

•Jaii;.'12»— <Comimtt6es  were  nominafted  Ig'dwuirny V^pdita  iRTiS 
the^smbj^cts  and  conditions  ot  'iibA  prizeafor  next  year^i^MHil'jmH 
aiM«dM«|ie'medal  of  ..^  >         .^//oi  i  ;[ 

M.^^rai^  made'  a  report  on  eeTeral  woriui  and  eoilMCieiii)^ 

4Mt«  ld.«<^M.  Poi»i  Drndiut-adioiid  of  the  Obeemtoiy  atf^  • 
Wis9^€a^^tcmmsmA  that  he  had  msconsred  a  new  oemal.  *  ' 

43h«iA(!ai  ttMKm'aBd.nacfamea  ime  refenad  to  tfw*€oaiddar^ 
atiiii^f  aatttiBitteea^ 

iV'j^iUbDhy  gave  in  a  xmrnam  on  tiie  iiitegtat|On  of  a  particular 
daae  of  ^l^nlial  equations . 

-A  paper,  by  M.  Lacoste,  M.D.  entitled  "  An  Essay  on  tlia 
Means  of  preventing  the  Violence  of  Storms  and  the  Production 
of  Hail,"  was  read,  and  referred  to  a  committee.  '  i'    "  * 

Jim.  2o. — The  Minister  of  the  Interior  requested  the  Academy 
to  nominate  a  candidate  ior  the  situation  ut  i^ccotid  Frof  htieur 
adjoint  in  the  School  of  Pharmacy  at  Montpellier.      *  ■      ■  ^  ^  * 

•M.  Devaux  piw  e  in  a  mouioir  on  the  s'land's  of  veoetables'.  • 

M.  Vanquelin  read  a  memoir  on  the  nitiuence  of  tiie  metaia  ill  ' 
the  production  oi  potassium  by  means  of  charcoals  "  - 

A  letter  from  M.  Dupin  was  read,  contaimog  an  analysts  of  a 
work  which  he  has  recently  composed,  entitled  Premier  Voyaf^e 
en  Angleteire.'^  The  object  of  this  work  is  to  de  scribe  tfie 
ruanulactovies  and  public  works  of  England  as  iiar  as  the  autbor 
bas^iiad  an  opportunity  of  examining  uitm. 

The  docks  of  the  port  of  JLondoo  are  first  treated  of.  M.  Dupia  t 
particu]ai4y>iioticeii  the  mpeiioittijr  in  the  coDitiw^on  «f  tlMa 
dMteon^  (aimflar  woffarin  France,  depending  on  the  curviHw 
Mjfe  ftmikof^^ta.MUioisrjr  with  which  the  eides  of  the  docki  ^  * 
liaed;  tad  on  the  employment  of  the  ssane  pimonple  in  tile  c6^'.i 
filnmiott<ef:the  locks.  Me  notices  ako'the  employtmi^  of  the  • 
8t^aiBHCtigi|ie  in  hydntttlio  emittnietions  &r  t^  ma^'  mbklk  ^ 
mpMli.  great  and  low  aa  in  Dumping,  601$;*! 

The  hSbkasl  use  of  iron  rail-ioads,  the  ease  with  which  .tbey 
mtakiii  ttp'inidlaiddowny  and  thegegtfcoihtieBti»t<fatddi 
fbtiobflMybf  >biilky  eotomodities^  mdi  as  ooria,  liiaaateite^aim^i 
oce^  &o«  are  nextdescnbed;  *  "     ..  ^  'l  i^:, 

The  iminmifd  dfedglag  macfanies,  worked by^  steam, 'teidBHk. . 
ing  accumulations  of  mud  in  docks  and  rivers,  and  for  removing 
banks  of  gravel,  and  of  other  loose  materials  which  impede  inland 
navigation,  are  noticed  by  the  author  with  much  approbation. 
He  notices  also  the  employment  of  the  divine:;  belL  as  a  suljsti- 
tute  f  or  caissons  in  building  under  water,  and  m  recovering  fromq 
the.  bottom  of  the  sea  in  harbours,  -and  roadsteds^  anflkgini  ^ 
cannon,  and  the  contents  of  sunken  vessels.    M.  Brunelf^^ 
chines  for  cutting  veneers,  for  planmg  and  sawing  wo'  ^ 

&sst(jiifiiiaad)  and  the  jreport  cgooludea  wi^  a4escB{i3U^ 
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iiiyintnpaiii  Mr  mtiiiTH  by  Ifr.  flnrfiiif  mwm 
ttruotioii  Of  llie  frame-iiNMrkofkm  ships,  tMinM^iik  A^pip 

has  i&  vaia  emdeavouied  to  eata&iiah  in  tte  tiHrniJ  ifieprft  ot 

France.  *• 

IV^j.  2. — M.  Percy  delivered  in  the  report  of  a  committers  on 
H  memoir  by  M.  lloux  on  the  operation  lor  the  cataract. 

The  object  of  this  paper  is  a  comparison  of  the  two  methods 
at  present  in  use  of  operating  for  the  cataract,  namely,  by  extrac- 
tion or  depression.  He  obser\'es  first,  that  each  method  has 
^Heea  lon^  practised  ;  Philoxenus,  270  years  before  the  Christiau 
era,  havnig  operated  by  depression ;  and  Antylus  haring 
employed  the  method  by  extraction  near  the  end  of  the  first 
century.  M.  Roux  is  an  advocate  for  tlie  method  by  extractioui 
and  states  that  out  of  6fj0  operations  perf  ormed  by  him,  for  the  most 
Aart  ou  hospital  patients,  400  have  been  attended  with  success. 
The  connmttee,  m  their  report  on  this  paper,  state  that  out  of  65 
jMCESttons  performed  at  the  Hotel  Dieu  by  the  method .  of 
depression,  48  have  completely  succeeded.  Hence  they  conclude 
that  a  rational  pcactitioner  will  not  bigotedly  confine  hiinwt^  to 
either  of  the  two  methods,  but  will  be  4etsnniiied  in  Cftoh  ^ant 
by  particiJar  circumstances.  . 

M*  Lame  read  a  memoir  o»(he  (k^^rminatiott^jf  mrfacet  of  ike 
iccofid  degree  by  descriptive  geometry.  This  pajper,  and  that  of 
M.  Devaux  on  the  glaiids,ol  vfgiitjwks j .  abcaay  notioed,  wets 
leferred  to  special- committees. 

In  comphance  with  the  invitatioii  of  the  Miaiater  of  the 
Interior,  the  section  of  ofaemistrf  ncommetided  M.  Di^oital  for 
the  office  of  Brafeseeur'at^oint  to  the  School  of  Pharmacy  il 
MoBlMUier. 

"  M*  liSidaoe,  in  the  mane  of  a  committee,  proposed  m  Ihi 
•iiSiect  <n  a  prize  for  the  next  year,  the  CQOStcactioii  of  laMt 
tabbs  from  theory  alone. 

Rh»  9^M.  Percy,  in  the  name  of  a  conhmttee,  made  a  report 
on  the  medical  properties  of  the  preparations  of  gold. 

Dr.  Chrestien,  of  Montpellier,  has  of  late  exerted  himself  to 
restore  to  medicine  the  preparations  of  gold,  which,  aithougii 
highly  extolled  by  the  older  physicians,  have  wholly  disappeai"ed 
from  modem  pharmacopoeias  ;  the  conunittee,  in  order  to  qualify 
themselves  to  form  an  accurate  judgment  on  the  subject,  have 
made  experiments,  from  which  they  conclude  that  the  salts  and 
other  preparations  of  gold  have  a  decided  action  on  the  animal 
economy,  whicli  it  is  well  worth  the  while  of  medical  practitioners 
carefully  to  investigate.  They  have  themselves  ascertamed  tharf 
friction  of  the  tongue  and  gums,  with  four  grains  of  powder  of 
gold,  will  (as  stated  by  Dr.  C).  produce  sometimes  a  copious 
ptyalism,  sometimes  ahandatifralrina  svacmatiomi  mA  fM<Mpa 
|raliise  perspiration. 
M.  Risso  presented  a  memoir.ait«llad.'t  GmfdmU  geokg^fm 
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• '  'Wv-Oirard,  Wt4d*name  of  a  committee,  cotnlnenc«d  reading 
atefport  on  a  memoir  by  M .  Vicat  on  the  composition  of  rooii— 
and  cement*,^  »  ao^*   :n  i  <  ;j     »  .» i  t/ttuxMn^ 

li'  Febi  'l6. — Mk  Daussi  read  a  memoir  on  the  planet  Ceres.  ^ri1> 

M.  Chevreul  read  his  seventh  memoir  sur  les  corps  gr<Mr,':  '.'.ii 
>>>M.  Girard  finished  his  report  on  M.  Vicat's  memoir  on 
mortars  and  cements.  The  memoir  having  been  approved  by 
ike  Academy,  was  ordered  to  be  printed  among  the  Receuil  dea 
Savans  Etrangers.   '      •  .  '  '  • 

t''  A  letter  from  M.  Cagniard-Latour  was  read,  on  a  hydraulic 
machine  for  raising  water  by  the  explosion  of  successive  portion^ 
of  vapour.      •  •  '  • 

*  M.  Morichini  writes  word  that  his  experiments  on  the  magnetic 
power  of  the  violet  rays  continue  to  be  attended  with  success. 

M.  Cuvier  communicated  some  observations  on  several  sculls 
of  the  ourang-outang,  from  which  he  concludes  that  the  East 
Indian  animals  hitherto  described  under  this  name  are  probably 
only  young  specimens  of  the  large  species  of  monkey,  called 
Pongo  by  Wurrab. 

feb.23, — M.  Dumeril  read  a  report  on  certain  pieces  of  appa- 
ratus, presented  by  M.  Brize-Fradin,  for  the  purpose  of  purifymg 
foul  air. 

M.  Dnpmreada  tiotice  of  his  second  voyage  en  Angleterre. 


\  '  •   s  Article  XVIII, 

SCIENTIFIC  INTELLIGENCE,  AND  NOTICES  OF  SUBJECTS 
•  •        '     CONNECTED   WITH  SCIENCE. 

***        "      I.  On  the  raising  of  Olive  Trees* 

ivXria-ls  have  been  frequently  made,  but  without  success,  to 
multiply  the  oUve  by  sowmg  the  seeds  ;  it  has  always  been  found 
necessary  either  to  employ  cuttings,  or  to  procure  wild  plants 
from  the  woods.  One  of  the  inhabitants  of  Marseilles,  aato- 
nisheci  to  find  that  we  caimot  obtain  by  cultivation  what  nature 
produces  spontaneously,  was  led  to  renect  upon  the  maimer  in 
which  the  wild  plants  were  produced.  They  proceed  from  the 
kernels,  which  kernels  have  been  carried  into  the  woods,  and 
aown  there  by  birds,  who  have  swallowed  the  olives.  By  the 
act  of  digestion,  these  oUves  have  been  deprived  of  their  natural 
oil,  and  the  kernels  have  become  permeable  to  the  moisture  of 
the  eartli,  the  dung  of  the  birds  has  served  for  manure,  and, 
perhaps,  the  soda  which  this  dung  contains,  by  combining;  with 
ikJp.Qililou  of  the  oil  which  has  escaped  digestio/yi,        .al^Q  fe^^uf 
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geraiication.    From  tke»e  oo^isulei^m 

,  wents  were  made.  -j*  -!*:1aon  riTub/ 

la  J^W^^^^     turkeys  were  caused  to  swallow  ripe  WY^p  the 
am^  was  collected,  containing  the,  kernels  of  these  olives,  tlie 
whole  was  })laced  in  a  stratum  of  earth,  aod  waa.  freqiijei>% 
watered.    The  kernels  were  found  to  vegetate,  and  a  oumb^  pf 
youno  plants  were  procured.    In  order  to  produce  upon  oliyei 
an  eiiect  similar  to  tnat  which  they  experienced  from  the  diffestivie 
power  of  the  stomacli,  a  cjuantity  of  them  was  macerated  in  an 
alcaline  hxivium ;  they  were  then  sown,  and  oliviS,  p^Q^-^fHp 
jjgrpduc^  froin  tbeni  as  in  the  former  experiment. 
.  /  T^f^pgenious  process  may  be  regarded  as  a  very  imjpottsail^ 
'^yjOQvery,  and^i||iq^m4ifi4,$P^i¥^  iterfa  beai^ea  that  of  the 
JW%5i^l4wfrW^i  jift^wp^.inianner,  eo^hIsf,  I»  tli»t,  «?wgfc 
«pi!lli»r^  water  cfp««tt  l^^Pji^n^ 

^Irn^  l^^  cause  their  devdppin^  .  Of  tlw^d«inil^  W 
Vimieg,  wUch  wiU^fddom  vegetate  in  onr^ta;Yi||^  10  whju;;^ 

do  so,  was  it  submitUd  tp  tbpta^g^g^r^pilE'f^ 
)fioin^  .  y  i'/e  oi  •iTfijxkr 

:      ,  Ih  On  tlu  Gas  Blm^Pijk:    '  '^ 

..if  YOU  judge  the  foOowing  ideas  wdm  a  plfM^  m  t^^ai^ 
if  PmbsopAy,  or  otherwise  usefid,  they  aie'atypirr  iWpycjiair .  J 

I  am,  Sir,  your  obedient  servant,. .     ^  ^  j 

Jam^s  w^t^  >i-*>-t.^ 

'  The  powers  and  facilities  of  chemical  analysis  have  been  pf 
late  much  improved.  Heat  and  chemical  mixture  being  tlic 
great  agents  in  this  analysis,  whatever  augments  thpse  powerS| 
or  facifitates  their  appUcation,  must  also  aid.  in  effect^ig  jt^ 
pi:ocess.  The  powers  of  the  solar  burning  lens,  or  mirron 
fbhg  ago  produced  effects  far  beyond  the  reach  of  fijel  ^p^d 
furnaces.  The  expensive  nature  of  this  apparatus,  hoVev©5 
limited  its  use,  and  chemists  had  to  regret  that  the  saine  zeal  - 
and  munificence  which  had  been  &a3^y^  tf^  extend  the  ppivsers 
pf  the  telescope,  had  notlmn.also  employed  to  fumi^;§g}i|i 
|iical  instrumdfit  of  analogoiiB  power  in  the  eolar Jbens  angLr  " 

The  powers  of  galvanism,  as  an  inatriimfait^  of  aid  in 
^  ^ttlc  room  ^r  regret  in  this'  respect.    The  f^Ubi^ef 
leveral  of  the  earths  wd:e  decomposed,  and  th^  ne^u}|9^r^U;a&e8 
llscovered.    This  power,  however,  is  both  expen^^^V  f^^.^l 
tmited.  application,   Bnt  thpogh  saJv^ii^in  is  i|o  eip^li^,.  * 

ces8fi^  .ap{mcation  to  chemical  analysis  wa^^dq^er^e^.^ 
ri^^a^t^ng  in  aeieiic^,  Sdid  Gfiflbviu4  m^M 

i»  tiie,progresa  of  ia^B5^v«D?^nt,  J^ 


Digiiized  by  Google 


immmm^'^^^rm^^lmt^  dr^wiKii  orchid  g^s 

*  idi  contam  tbeingraciieoitoof  water,  appIied'Wffii^1Ho^-T>tfle 
•"■■nWW^^, w'MtHy  to  8u^^  the  "-^^^^-^ 

^  ^  Jk' miftefenir  k^  miifi'tf  Moive' sulSf'^^M^IhfP^  

felraetory^  audi  the  appliciiion  of  a  bldw-pipe^  ^iinm^VlfiL 

^^^e  great  difficulty  in  the  use  of  this  gaseous  mixture  arises 
from  its  very  explosive  quahties  ;  and  the  iia/ard  of  the  ignition 
passing  backward  alontr  the  tube  of  the  blow-pipe  to  the  maga- 
zine. From  the  combustible  nature  of  the  mixture,  it  should 
seein  wonderful  that  it  could  have  been  used  oiicc  without  ex- 
plosion. Perhaps  it  was  owing  to  the  rapidity  of  tlie  gas  issuing, 
exceeding  the  velocity  with  which  the  ignition  (">ul(l  pass  against 
the  direction  of  the  current  backwards  to  tht  uasDuicter.  if  so, 
tlif  danger  must  increase  as  the  gasometer  becoipes  exhausted, 
and  as  the  issuing  current  becomes  less  rapid. 

obviate  the  danger  arising  from  this  tendency  of  the  gaseous 
mixture  to  explodey  various  contiivances  have  been  adopted; 
Someto  seouve  agaiuisldMifermcase  of  explosion  taking  place; 
somft  to  preTent  its  occnnenee.  .The  latter  object  is  certaioijp 
the  most  important*  - 

.  This  object  has  beenuttempt^  to  be  gained  by  interposing  a 

a ^between  the  lan^  &d'  Miid«neter .  A  partial  explosion. 
ii|i^'i(^ght  a^hsO^tlif  Una;  tit  displace  a  quantity  t^^^ioM 
t^^^uaion  inckyt^y^edd^or  danger. life  addition  of  the  princ^db 
(Qf^%^ale)^l^unprii^iais  the  most  promising  expedient.  Tiie 
'  rerganze  lamp  prevents  exfJoi^oni  by  cooling  the  gas  d<pii 
bw  the  explodmg  heat,  iint  piuiseB  tilei^M&s  df  the  gaaze, 
gain  the  same  end,  in  the  nse^  o)P'ill6  gas  blow-pipe,  one  pl& 
lOsopher  has  proposed  a  fagot,  or  bimdie  of  small  tultes,  to'W 
enclosed  in  a  larger  tube,  and  the  <>a3  to  pass  through  these. 
Another  has  proposed  to  enclose  in  the  tube  through  which  the 
ga^  passes,  a  nunil)er  of  folds  of  wire  gauze.  Either  of  these 
Weaierrts  seems  cai)able  of  affording  the  desired  security,  if  the 
plan  \}('  perrectlv  executed.    '       -  • 

-  But  a  stdl  more  simple  and  facile  apparatus  ])rcsents  itself.  It 
is  to  make  a  pretty  long  poilion  of  the  tube  through  which  the 
gas  jrisses,  sufticientlv  wide,  and  to  enclose  in  it,  instead  of  a 
bundle  of  tubes^,.or  a  quantity  of  wire  cloth,  a  bundle  of  wires 
placed  longitudinally.  The  tubes  formed  by  the  interstices  of 
ihet^re  wires ttfe  of  a  much  better  form,  and  m  proportion  to  their 
^ajpacitv  {)ivsenl  a  much  greater  cooling  surface,  than  cylindrical 
fcfos.' %he^aW)ijL^^  the  easiest  constructioti.  Its  po:wers 
ml  mft^^'be  almost  indefinitely  augmented,  /fte 
*nscd  vei^  fine,  ai^i,  perhj^,  iimy  be  adt-j 
J^^e  fegot  of  Ijhrftl^y  be  mcireasted  at  pi 
botli  in  number  of  threads  and  in  their  length  ;  and  lu  eadl 

^Mtsmaybeangmente^*  :         <  ;  -,vr;  -  " 
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The  same  piinciple  may  be  applied  in  various  other  forms  ; 
one  of  two  polished  metallic  plates  might  be  furrowed 
"vvitn  intersecting  lines.  The  plates  mio;ht  then  be  appUed 
each  other,  and  their  edges  soldered  or  cemented  to^ethex,;  eir 
cept  at  two  points,  one  for  the  entrance  and  another  fot  tl^e  eiSl 
of  the  g:as.  These  plates,  thus  applied,  would  form  a  pairt  6i  the 
passa2;e  between  the  lamp  and  gasometer.  This  too  is  capaic^ 
of  augmentation  at  pleasure.  Both  this  and  the  tube  with  wirei^ 
might  be  easily  surrounded,  when  in  use,  with  cooling  or  freeing 
mubfeures.  By  such  means  the  powerful  aid  of  tiie  gaablwr^  pipf 
soay  be  obtaui^  vith  ag^eat  degree  oi  «afety«  .tibisM 

r  III.  Geological  Description  of  Huttou^s  Island.*  .j^,***^^ 

.Thia  ialamdl  is  aituated  Aear  die  wealem  coasts  of  Cbrea,  39 
Vr  Aordi  latitude,  and  126P  IS''  eaat  longitude.  The  N  JB^ 
4axK>mp08ed  of  a  fine-gramed  granite^  uid^'of  tlteiafaarii 
of  a  bntde  micaceouaachiatuaof  a  deqp  bhe  odoar,  'dieoNiiA 
areiiaarlyhoriaoiital,  butdipalitdetotbeS^W.  lUalMk^i^ 
atiata^ia  cut  acroaa  by  a  grao^  dyke,  ak  aonia  fiacfef^Omii 
wide,  at otheia not alMVe  10;  the  atrataualhB  wUakn^iat^ 
^yke  arehroken  and  bant  i&a  laMrkable  vaitaMMr  UiiBuhMlit 
tion  aitd  distortion  do  not  extend  far  from  the  wdk  dMie.  dyhe^ 
but  veins  of  granite  branch  out  from  it  at  a  great  distance,  ^^arjt^ 
ing  in  width  from  three  feet  to  the  hundredth  part  of  an  iA<^  | 
the  dyke  is  visible  from  the  top  of  the  cUlf  to  tne  water's  edge, 
but  does  not  reappear  on  the  corresponding  cliff  of  an  island 
opposite  to  it,  though  distant  only  30  yards.  This  island  is 
composed  of  the  same  schistus,  and  is  cut  in  a  vertical  directioft 
by  a  whin  dyke,  four  feet  wide,  the  planes  of  whose  sides  lie 
N.E.  and  S.W.  being  at  right  angles  to  those  of  the  great  granite 
dyke  in  the  neighbourhood,  which  run  S.E.  and  N.W.  The 
strata  contiguous  to  the  whin  dyke  are  a  good  deal  twisted  and 
broken,  but  not  in  the  same  de^ee  aa  at  tneir  contact  with:  Ihe 
granite  dyke.  •   r  ^^-rr 

The  whin  dyke  is  formed  of  five  layers  or  sets  of  prisms  laid 
across  in  the  usual  way.  Beyond  the  small  island  cut  by  the 
whin  dyke,  at  the  distance  of  only  40  or  50  feet,  we  came  to  an 
island  rising  abruptly  out  of  the  sea,  and  presenting  a  high,  rugged 
cliff  of  breccia,  Ironting  that  on  which  the  granite  dyke  is  sd 
conspicuous  :  the  junction  of  this  rock  with  the  schistus  cnt^jf 
the  granite  and  the  whin,  would  have  bete  iafitere^tmg*  bUt 
although  we  must  have  been  at  times  within  a-fevlytiEds  of  % 
|he  actual  contact  was  every  where  hid  by  the  sea.'  ^  '  •  ^^-1 
:  X^e  jHrhjole:  of  the  S.W.  end  of  .thia  ialand  isfdraled  dfAae^itf 
htiks,  aixasaemblage  of  angular  and  water-woiii  piecbs  t>i^  s^ehiliib 
JflU^  qnacta,  and  some  other  rocks,  the  wh(^  iiaiv^ng'the(dp|rMi 
ance  <^  a  great  ahiu^e  beaeh.  The^fragaEieiita  ^.^mtami 
ft'   .  «  .       '.,««':t  I  ^VBra  eW 


•  '  t  »  •  •    *  *  { 
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fat  this  rock  are  similar  to  that  which  forms  the  oliS.&M 
Itookcnof.         •'  •    '■•  ■-■"^'^ 

•  "The  principal  island  was  named  by  its  discoverers  after  the 
celebrated  Dr.  Hutton,  from  the  disposition  and  relative  situation 
of  the  strata  being,  as  was  supposed,  most  easily  accounted  fot 
l^n  the  hypothesis  of  their  igneous  origin.  *  'i 

|V,  On  Metallic  Watering  (Moire  Metallique).  By  M.  BagetJ* 

Metallic  watering  is  a  new  art,  wdiich  was  discovered  by  acci* 
dent ;  it  depends  upon  the  action  of  acids,  either  port^  fx  mixed 
together,  £ind  in  difierent  degrees  of  dilution^  on  alloys  of  tin. 
The  varietv  of  the  designs  resembling  mother-of-pearl,  and  ' 
ieflectittg  tn^  light  in  the  fontt  of  clouds,  and  the  muuijtficity  <tf 
Ihfttabpiots  of  art  which  are  executed  viiAk  the -substance, 
drawn  uponit  lhe  efttenitimi  of  liie  admirers  ofnew  discoveiries;^ 
lo  ^  tot  iittenpW  diAt  I  made  to  obtain  ibis  metallic  watering 
lMl0i.»Mt<Mil  attogefker  unsuccessful,  and  believing  tiiat  Aey 
MliQ^'mmdf  some  benefit,  I  riiall  describe  the  diflkrentmixtorek 
wtnask  Iramployed ;  it  is,  hcifiever,  nedessaiy  to  obsenref *at  tia^ 
tbflik  tlie-  «£ngUsh  tinned  inm  is  preferable  to  tfao  Fr^nc^ 
Pt' Avi*4aBi  is  net  capabfe  of  producing  such  beautifiii  fonnsi 
ptsfti  miatture :  we  must  dissolve  four  oimces  of  muriate  of 
0oda  in  eight  oimces  of  water,  and  add  two  ounces  of  nitric  acid. 
Second  mixture,  eight  ounces  of  water,  two  ounces  of  nitric 
acid,  and  three  ounces  of  muriatic  acid.    Third  mixture,  eight 
ounces  of  water,  two  ounces  of  muriatic  acid,  and  one  ounce  of 
liilj^uric  acid.  - 

et?dP»Toce&j. — One  of  these  mixtures  is  to  be  poured  warm  upo^  a 
sheet  of  tinned  iron  placed  upon  a  vessel  of  stone  ware  ;  it  is 
jpoured  on  in  separate  portions,  until  the  sheet  be  completely 
wittered ;  it  is  then  plunged  into  water  slightly  acidulated,  and 
washed.    The  watermg  that  I  have  obtained  by  the  action  of 
tbelse  different  mixtures  upon  tinned  iron,  imitated  very  closely 
iii9th6r-isl^*pMul  and  ite' reflections ;  but  the  designs,  although  ^ 
inMMdi'  Were  <}uite  accid^tal,  or  rather  depended  upoii'  &e 
Wi0gB(itf  hl'Which  the  tin  crystallines,  at  the  simace  of  tne  it'on^ 
ifk  ecHUiagMtof  the'bath  iniidiich  it  is  tinned,  and  does 'not 
Mesent  to  dieeye  any  dunff  particularly  beantifoi.   By  heating 
m  tjimed  iron  to  difj&rent  degrees  in  different  parts,  in  Girder  td 
dlidbge  thy  ftnn  oflhe  oiyslamiatieyofthe  tin,  I  ^lave  atleiiMited  . 
to  produce  dengmi  eonespouriKng  to  the  places  iw^eie  the  lUtet 
|i  apfJied***  My  triab'htiVe  been  sucoessivd;  I'hsre  cbtaihed 
■Ma^  Inihleavesi  -and  other  teures.  I  have  likewise'  dbtaihedi 
lMVM|tifiil  granularMBppeaiisiee%  pouring  one  of  *1iie  aBdie  ndxv 
tneft'oold  upon  a'^ptate  of  tinned  iMiat  a  vedhel^.  -  "  "''■'^ 
We  may,  I  think,  after  some  farther  experiments,  succeed  ill 
forming  whatever  designs  we  please.  The  success  of  the  process 
depends  principally  upon  the  alloy  of  tin  Which  is  appliea  to  th^ 
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Iftflr-  In  TSiany  manufactures,  bismuth  and  antMttony  are  add«d 
lb  thetin,  and  these  two  metals  in  proper  proportions  contribuu 
H^  ar  tittle  to  the  beauty  of  the  results ;  that  of  the  Fktick  msnu^ 
ftUrtui^  containing  zinc  is  not  suitable.  •  "  '  *  •  >  rij  iV<^  I'i 
Tlie  noietallic  watering  has  the  property  of  bearing  th<^  bloff^ 
a  mallet,  but  not  of  a  hammer  ;  hence  it  may  be  used  wi^ 
embossed  patterns,  but  not  with  those  that  are  punched.  Th^ 
different  coloured  shades  which  we  see  on  the  watering  depefWl 
4ipon  eoloiued  or  transparent  varnishes,  which,  wken  properly 
l^^liaked,  set  off  the  bewty  of  the  watering.  -   •  -  ' 

Ym  Test  for  Armiic  and  Coritmve  Sublinrnte*  ^    -  ^ ' 

3  The^^bMoirkig  method  ha»been  proposed' by  BrBgBalliyi''li 
iil^eoV^f  fsneoic  and  corrofitre.  siiblkoAte  in  tlMr^^  rtsq^MM 
solutions)  and  to  diBtinguish  them  from  each  other.  ^ 
l¥^IM8t  take  the  stai^h  of  whest  bdfed  k^imt^  It  14  of 
i'pt^ner  oonBistehce,  and  recently  prepared ;  f6^J|MMi^>^tfddEtf 4 
Mlm«il'qu4iitity  of  iocHne  to  mAe  it  6f  a  Mtie^  c4felIr•^<<IP^^ 
iMrMMb'to  he  ^StnM  wkh  pure  waler,  io^ii^ftecitt^^ 
bea^itifid  azote.  If  to  this  nxme-coloiirod  solutioa  of  ^MMft 
we  add  some  drope  of  an  aqiieoiis  splalton  of  the  oxide  oC 
anenic^  the  eokmr  changes  to  a  reddnh  hue,  and,  finally,  it 
quke  disrated.  The  tmutkm  of  corrosive  sifl^mate^,  poured 
into  the  iodnretted  starch,  produces  in  it  almost  the  same 
change  with  the  arsenic ;  but  if  to  the  fluid  discoloured  by  the 
oxide  of  arsenic  we  add  some  drops  of  sulphuric  acid,  the  orf- 
'ginal  blue  colour  is  restored  with  more  than  its  origincd  brillianc;^ 
jvhilst  the  colour  of  the  fluid  that  has  been  discharged  by  tfifi 
corrosiTe  subhmate  cannot  be  xestored,  either  by  the-'Solpnisit 
«ci^6rwhyi:  an  other  meaus.  *  '     '    '     '      •■'..>  n.  biij^^.i^ 

jjhjoyr^.r  Spectrum* 

3"  The  reported  disco.very  of  M,  Morichini,  respecting  thje 
indffll^lmng  power  of  the  viojet  rays,  which  was  scarcely  credit^ 
ijl  ^is  Country,  has  received  the  confirmation  of  Proi.  Play&irf 
i^St^r^lated  in  one  of  the  late  number^  of  the  Bibliotheque  Unir 
.,?s©cselle.  He  giv<»  the  following  account  of  an  experiment 
^li^  he  was.  a  .witness,  and  which  wjeis  perforated  by 
ei  <e$^vtti  iutmMy  chamber  a  Qolai:'.nQj&  t]^oUgks 

^l|r«ttlifiOi^niQg  BHide  in  the  «httttery.tl]»jn^rv^«iiil^;.t^ 
liqpflir  ilopeiMOiy  i^ith  ,a8  those  .whic^  Ale  nsual^i«n^loyi^fi# 
^^^lii^i^  i»onilli^>  prtsiiiiflra  .p^imxn.i ; Jtlie  ispel9ijta|ip»iii^$k 
Jiwtod  ^liiihiB  nf^Mmows^  received  upon  ja  skmto^  aUjbhit 
Mgdty^e  'miMm^  tbai  mdiet,  in.  wtkbwaligilivwdui 

fNAidto the  ^fmiS^^gd'J^mtg  magneti^wd^  Kilkwiieb  ftiipttiteif 

ItfilSblleel^stlil^^  Ml  lA^Jlp^ 

msdmi^k  imp  Apod  4tifft)8aoMiM(p$d«^ 


JMI  min  mp^^wMiiiB^mmAy  at  n^mi^aMfmymft 

Aom  llie  cmitre  tomida  om  oC  ti»a«iri93eiiii|am  «pd  iilwi^j^ 

4j|MK|im  of'jntgiietiflriB^  Aever  to  go  tmok  in  4ka  c^ppsko  4k«^ 
Ii0ti.  After  opmutin^  in  tlMf nuMiep  for  lirff mJiomti  tjbeiiiafrM 
jtoM-elMiniiiitd ;  but  il  im  not.  found  citfior  to  ^pquiijail 
|Biolanty  or  a  sei^dM^sttitclkm  forvonfiKnp.  The  pr«)c«M  w«i 
then  contkiaed  for  26  anjavteB  move,  55  in  ih^irtio^  w|iet^t6^ 
needle  was  found  to  be  strongly  magnetic ;  it  acted  powerfully 
on  the  compass,  the  end  of  the  nee<ue  which  had  received  the 
Aufluenoe  of  the  violet  ray  repelling  the  north  p<^e,  and  the 
^v«hole  of  it  atuacting  and  keepiag  suspended  a  iiinge  oi  ir^H 
ifilings.  '3 
>,  it  is  stated  that  a  clear  and  bright  atmosphere  is  essential  to 
jkhesuQcess  of  the  experiment,  but  that  the  temperature  is  indifr 
ierent.  At  the  time  when  the  above  experiment  was  made^ 
About  the  cdid,  of  April,  the  temp«catiu«  waA  xather  i^ool 

>of)h  y  »   .  Vir.  Blue  Trm  Eara:  ' 

*  The  blue  iron  earth,  or  native  Prussian  blue,  as  it  was  for*- 
enerly  called,  has  been  found  in  many  parts  of  the  contineab^f 
JBurope  ;  as  also  in  Iceland  and  in  Shetland ;  but  it  bad  nerbr 
4«eB'disooyered  in  tbe  island  of  Great  Britain,  until  it  waa  ob»- 
^Mvredby  Dr*  Bostock,  at  Knolsbole,  near  Liverpool.  On  tli^ 
Sbrthi  dtil-'beah  of  the  lieney,  sJ>out  a  mile  wai  a  half  above 
dherifhisi,  ft  small.  0an,  or  dmgle,  is  formed,  nppeieptly  ty  » 
Haeore  in  tbe  brown  sandstone,  which,  in  this  pkoti^.  i|^tee)il|idbe 
^e^edge  of  the  water  ;  the  sides  of  the  dii^^  are  covered  wit|i 
liral)i*^flrDod,  and  at  the  bottohi  a  ilai  swampy  pa^turi^. '  'ttie 
urner  atiatiim  of  the  soil  of  the  fi^bttnre  is  chiefly  sand,  mixed 
e»nth:a:littie "vegetable  mould;  but  at  the  depth  of  tfbftrW^ve 
Me^^  tkene  is  a  bod^  of  stiff  eriute  eky,  mixed  widi.  a  oonilidwti 
4ibly.<|aa]*it^  of  vegetaUe  eoatMt,  eeinbting  piincipally^ttJi^ 
^&iUmAimm  iii'4att^Kat  epeem  of.MlMy  mi  m^v  tilpmtitt 
'^(iMik' 'A 'Mrtion.  ofi  iM$  clay. was  procttrad  Ibr  MaoeiMtim, 
fitu^pAly'Ayimlmfi^  jHtearlain-'lioiw  k^wm  >iiM)r^^  prdfft 
mMv  M  WoucDim^  when,  aftar  beoiB  tefKieedi^^mitfliMli  to 
ittfe<afr^  tib  yngeUjA^  tfbiea  wUdiit  eontinaod  Mn  ft{iUdifi)ieite 
iNirfmi«adp(wil^*tn,^dnriBjr  ^  snbeteee,  ndie.  skMieqof  tAWl 
ifMitii » fwlilwiily^iiipreimenee,  wHilvt  hog^deiioqdMhk^c^ii^ 
ttUge  ^etawi-^^  Jtneillubited  1^  p«dfeffd0as;^(er'4l^«bfy  w^fiim 
eMfcw>,|shii4fl»ftaifladkc]nbey  tn^^tto  vegetMliatitamriAapg. 

Mi^mi^iMMdihpoAMi^va^  ngree  with  tkkt  Adi^iMi 

iqqKl0^»oUi  hod  laaugier,  JorJid  leoisiati  ei^^ 
4m<  ftild  >  ph66qphon  With  Irespect  to  ita  p rodu^^oib^  4t 

^liii^be  obsdrved,  that  many  circumstances  lead  talhe  td^mt 
^e^^|di^ioian(ei^|0<ceupied  a^siiiallba^  in  th^r<iv«r|^wluoa 


/ 


4    \i92  'Scientific  hUelligeme. 

^i[iAd^M  agc<^timulation  of  mosdi  and  eltfOi^Qittnr 

tide,  cnr  wMhed  iiewtt ftem«tii^  rJlMiil, 
'  «iia*that  m  cfadybeate  spring  isamffii  ftom  m  tockat  tm  «ipp#i*)^ 
,<if  the  Tulley.   If,  thenffbi^  ive*  mfty  be  pefUlittDd 'lo  i^ppoAe 
'iittHtitaTaifldAi  of  marine  eimiiiaktmeimxedi^lll^^^^ 
1  by  niuoh  tli^  bciy      "fiUtfd  ut>,  m'liate  mt  dn  «)^  Mk 

ofii 


die  comsUtaeEito  of  tlie  phosphate 

VIII*  Xfiinmof^y  of  the  OcetmA . 

;    After  passing  Cape  Pahnas  and  entering  the  €hiif  of  Ckdneh, 

the  sea  appeared  of  a  whitish  colour,  growing  more '  vntil 
making  Prince's  Island,  and  its  luminosity  also  increasing,  so 
that  atnijrht  the  ship  seemed  to  be  saihng  in  a  sea  of  milk.  In 
order  to  discover  the  cause  of  these  appearances,  a  bag  of  bmit- 
ing,  the  mouth  extended  by  a  hoop,  was  kept  overboard,  and  in 
it  were  collected  vast  numbers  of  animals  of  various  kinds,  par- 

,  ticularly  pellucid  salpa,  with  innumerable  little  crustaceous 

"  animals  ot  the  scyllarus  genus  attached  to  them,  to  which  I  think 
the  T^hitish  colour  of  the  water  may  be  principally  ascribed.  Of 

[  cancers,  w  e  reckoned  12  different  species,  eiglit  having  the  shape 
of  crabs,  and  five  that  of  shrimps,  and  none  more  than  a  quarter 
of  an  inch  in  length  ;  among  them  the  cancer  fulgens  was  eoHr 

'  s^icuous.  In  another  apecite  (when  put  into  the  micrdscoj^hy 
candle  lieht)  the  luminous  property  was  obsenred  to  be  ift^dtt 
brain,  which,  when  the  animal  was  at  rest,  resembled  a  mM 
brilliant  amethyst  about  the  size  of  a  liEirge  jpin's  head,  and  from 
which,  when  it  moved,  darted  flashes  of,  a  oriUiant  ailfery  ti^ftf 

'  Berpes^  beautiful  holothurias,  and  TaiiooH  gelaimms  -mafiSjB, 
trere  [also  tf^ken  up  in  great  numbers.    Indeed  the  Quif-w 
ipuinea  Kppears.to  be  a  most  prdifie  region  it  tUs  eovt.'of 
fmimals ;  and  I  have  no  doubt  but  'the  maiiiie  entQimoh>fp8t 
'would  Ihere  be  able  to  add  immensely  to'dns  fatandi  of  natwii 

;  j^stoiy.  As  it  was  firand  impossible  to  preserve  the  iar  greater 

;  jpttrt  of  these  aidmals,  by  reason  of  their  dehcate  organization, 

*  the  spirit  of  wine  dissolving  some,  and  extracting  the  colours  of 
others,  and  as  most  of  them  require  the  aid  of  a  microscope  to 

,  <}escribe  thera,  a  great  portion  was  lost  upon  us,  from  the  want  of 
^  person  either  to  describe  or  draw  them  from  that  instrument. 

j  '  Professor  Smith,  in  describing  the  same  part  of  the  Atlantic, 
observes,  that  the  niunber  of  flying-fish  is  immense.  "Shoals 

*j  of  them  constantly  surrounded  the  vessel,  and  at  night  they  give 
out  d  white  light  resembhng  that  of  the  moon,  when  reflected  by 
the  sea.    It  was  also  chiefly  at  night  that  we  were  enabled  to 

J  catch  with  the  net  the  greatest  number  of  moliusca  and  Crustacea. 
Many  different  substances  contribute  to  make  the  surface  of  Ihe 

;j'  sea  light.  Some  parts  of. the  bodies  of  kttost  of  the  cnlstaOea 
have  certain  glittering  points,  and  two  or  three  species  dfWAs 

t.f  eMl>^C9^ved  to  give  out  tile  most  farilhant  iiriit;  'Hf^^idtets 

jsraiiatlv#  of  llM  EsMdiliaa  IS  lit  M»pu 
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;which  avetobe  peoi ua  the  mottosca a]:e  larger^  bntleM^iighl;. 
^j^^  th^  limiaovft  appMisDce,  whicb.  difiiises  itself  omr 
i4|rliole  .iorfece  of  the  se&,  arises  from  a  di$9QlTedelimy«]iui(ter> 
-,wUiQh  sprawls  its  light  Uks  Uiat  proceedbg  from  pimpfmps. 
^Thewatmtiiite  eliltaing  particlesi  when  highly  magniiiedy  bfid 
aj^aianoe  of  smaU  ma  sdid  spherical  bodies/*  .  , 

IX.  Paris  Aerolite,  '  - 

■  • 

We  aie  infouaed  in  the  Joqm.  de  Physique  for  January,  p.  30^ 
4hatf  the  aecovat  of  an  aeiDlite,  repostea  to  haye  faUen  M^Baris, 
/lidbkh  we  notieed  in  ournundber  of  the  Amab  for.Deceiubpr 
.  Jas^  ja  anticely  withont  foundation* 

' ,  jjif  0»  the  Fusion  of  SiUca^  By  Joshua  Mantell,  \ 

'  (To  the  EdiCbn  of  the  Annds  of  PhUoiopby.)  "* 

„        GENTLEMEN,  Letees,  April  10,  mS, 

If  the  following  ac  rount  of  some  experiments  on  the  fiision  of 
.  silica,  by  means  of  the  oxyhydro^en  blow-pipe,  should  appear  to 
;  •SQetit  a  place  ui  the  Annals  of  Philosopny,  I  shall  feel  much 
n  obliged  by  its  early  insertion.  With  a  view  to  ascertain  if  the 
.  purity  of  the  gases  and  the  mtensity  of  the  temperature  were 
X,  suiSicient  to  produce  the  same  metallic  appearance  in  the  expe- 

jrinp^nts  described  in  the  letter  inserted  lA  your  last  journal,  j>Vfe 
,  ,ailica,  mixed  with  coonmon  lamp  oil,  was  exposed  to  the  action 
'^itbo  ignited  gases  ;  at  the  instant  of  its  fusion  the  mass  was 

pmmmM,  and  exhibited  sereral  globules  of  a  metallic  appear- 

.fum^^and  of  a  splendid  silveiy  lustre ;  the  result  of  this  cxperi* 

inent  having  proved  satis&ctory,  animal  oil,  intimately  blended 
:  wi^ikAaeiy  pulverized  charcoal^  was  submitted  to  the  action^ 
<  jdi^  Wy hydrogen  blow«pipe,  that  it  might  be  detemlined  how  fer 
i  .the  metaihe  substance,  produced  in  the  preceding  exDerimeut, 
%  wrm  caused  by  the  charcoal  contained  in  the  animal  oil,  accoid- 

mg  to  the  suggestion  of  Ar.  Thomson ;  the  oil  was  immediately 
'  dissipated/  hot  not  the  least  particle  of  a  metallic  natura  coiQd 

be  discovered  on  the  charcoal  that  was  used  as  a  support.  Car* 
t  bonate  of  lime,  fiuate  of  hme,  carbonate  ofmagnesia,  &c.  mixed 

With  Oil,  were  severally  exposed  m  a  smiilar  manner,  ami  aii'urded 
^  similar  results.    As  in  every  instance  the  same  degree  oi  heat 

was  applied  ,  and  tiie  same  precautions  observed,  may  we  not 
-  inl'er  that  the  metallic  lustre,  apparent  in  the  first  experiment,  is 
,  not  to  be  attribute  d  to  the  charcoal  contained  in  tlie  annnal  oil, 
I  but  is  occasioned  by  the  reduction  of  the  eai th  to  its  meta4ic 

state,  impressed  with  this  idea,  pure  silica,  placed  in  a  charcoal 
i  <}rucible,  was  brought  to  the  action  of  the  gaseous  stream ;  but 
f  it  was  instantly  scattered  by  the  blast  in  every  direction,  and  the 
£  ^^periment  was  necessarily  abandoned.  To  prevent  a  sinuiar 
aj^llMttfeiiience,  the  sihca  was  moistened  with  water  and  was 

joRuitly  ftised  into  a  white  transparent  vitteoua  substance  ^  b«( 

,fij  ot       ®  ,  ...  ^.  ^  ...  -  r.  r        .  Jig,,zcxi  by  Google 


the  metidtic  i^eamiice,  invariably  producrd  by  the  fusion  of  a 
niixtare^sihca  with  animal  oil,  was  wanting;  sihca  niixrd  ^^■\ih 
.Idcohol,  spirits  of  turpentine,  naphtha,  fiu:.  was  readily  fused  mto 
SilJtnuuqpatent  glass,  nni^iBgownita  that  obtained  in  the  la&t  expo* 
siment.  Atkhoogh  ibe.piecedui^  experiments  were  instituted 
the  purpose  of  ascertainttig  &e  nature  oi'  ithe  metallic  sab^ 
•kaiice  produced  by  the  fiKnou  of  iilica  oomlmied  with  oil,  we 
•re  obliged  to.fion^8s  that  they  ap|Mr  toithrmij^iliiltleilkdi^ 
M  'ttMmibject^'ferifyas  Dr.  Thomson  Bograti^  the  metiSiia 
kmeumam^  is  OMMdoned  by  the  charcoal  contained  in.  ^ 
MmI  'i4iy  diovld-  it  not  also  be  obtained  bv  the  fmwiM 
litlifit^ibstauces  wliea  mixed  irilii  oil  t  *  "  ' 

dialtapfosribfliteiof  pro4iMkigj  m  mahilKo  apo&awnce 
mmMi  itfAtettA  mHHSiat  Adds,  <faetmgiiL^rftiii|dhlMTlii 


Albiluiveis  sfill  mvotfed  m  obseuri^.  We  shiindd^  iliesefbrBy 
esteem  it  a  particular  fiivour  if  Dr.  ObAb  (through  jdhvaoeUiuf 
of  your  work)  WjOuM  iayouriisWith  his  ideas  on  the  subject ;  and 

we  beg  permission  to  ask  ^at  gentleman,  whether*  the  metallic 
8ub8taxict'  lie  denominates  silicium  was  decomposed  when  sub- 
mitted to  the  action  of  water,  the  nitric,  uiiuiutic,  or  nitrot 
mui^atic  acids,  vl  have  the  honour  to  remain,  Gentlemen^ 
yji  0    !'  Your  very  humble  servant, 

V-  *.  '  'wiX  ^* 

J^l,  Empfcj^nt  of  6/r  H.  Davj^s  Safety  /         in  Flanden.^ 

An  interesting  pamphlet  has  lately  appeared  at  Mons,  on  the 
«e]tplosic»is  that  ta\e  place  in  coal-mines,  and  on  the  .metjas  of 
fjjpeyenting  them,  by  the  use  of  Sir  H.  Davy's  safety-laaip*^  sliis 
]p«bliafaed  ander  the  diieefcieQ:  of  the  chamber. of. o<niuneie«iaHd 
laplilifcl  llawu'oC  MopSy  accompanied  bjinotes,  and  by  the  iesuifti 
of  a  series  of  experimetits^  Iwlamrraiduc^ifay  M.  OoMill 
PresidM^^pf  the  Chamber.  • 

«:  'ihe^piOfitica  ofHainav^iiaaiil  nuMe  iich  ia  coakoiitf 
than  aiiy  other  part  of  the  eoathMntof:B«iope,  and  tghaweuM^ 
tasS'liMp  100,0(X>  peitau'en^loyed  »  ihei  workine  theMUt^-na 
\mm^)ikAijat  imgetoo^  oaausnA jmem-  aaiiaiitta 

north  oC£iigfaaid,jaBtfiraiio^ 

B£  *!iM  JiacyoraSi.,  u-j, . 
Ulhorto  :kxiaw9i>.or  Iwd  beai..pnotiaed, 
isres^rre^  in  'all  dases,  the  anfertimate  workmen  ^m  thei  ternbid 

eiiects  of  the  explosion  of  the  gas  which  is  extricated  in  th^ 
mines.  It  is  then  an  inappreciaWe  benefit  which  we  confer,  by 
making  known  the  method  o(  preventing  these  accidents,  equally 
simple  and  infallible^  which  has  been  discovered  by  the  celebrated 
Humphry  DaVy/^  :    '         «    •      '      .    y  'i'  i-u  I  Jih  nl 

M.  GoH3ar^  gives  an  ample  and  accurate  detail  of ^^e^if^Kllit^ 
and  properties  of  the  carburetted  hydrogen  gas  which  is  eztii* 
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Scientific  Inteliigenoe*  '  *  980 
eatadiio^e^bal  iQMies^  and  gnwfgiJy  ^pgi^wliPft  ij^a  t^gf^iiff^,^ 
nti^SmM^JJUviy,  ly  yAaick  keasceitaraed  iie  Ugh  UonpMiinii 
WMflfMarf  for  the  wflaMMnatiwof  tkm  fw,  and  tfaecoiSle^iialii; 
aM)aas*«i  pterentiag  die  inflammMioii^  whm  the  gM^jMUiila 
ire  lowered  hf  paaaing  throu^  any  cgoliiig  JiiediiiDii^:j« 


qhaoiirostance  which,  eveoitualiy  led  to  the  coiisferiioflaoa  o£  tbt 
•afety-lamp  in  its  peeaent  .fomi.  lt%vpem  to  htm  oeeiij 


appears  to  Htm  twafm 
niefiil  in  i6m  aamea  of  Flaoden  as  in  those  of  England,  jinoe  m 
aooidsiit'df  any  kind  has  oobdRed  there  ainoe  it  luui..heM 
tdimted,  nor  has  any  inoonvenenoor  or  diflicalty  been  emnami 
tim'M|iecl  to  it  » The-  panpUet.  can  aoairoekf  be  saM  to  coit- 
.tain,  mf  infintttiatton  that  is  new  to  ns  in  this  country ;  but  it 
Wist  be  regaided  a  Taluable  document,  in  as  much  |is  it  affords 
•n'independent  exridence  in  favour  of  the  value  of  the  instiuoaent, 
^d» displays  the  Iw^a  sense  of  obligaLiuu  to  Sir  H.  Davyjrh^ 
teitfekauwied^ed  m  other  countries.  * 

XII*  h^rvmTy for  Diseases  of  the  Ei/e.  •  ' 

Sir  WiUiam  Adams  having  been  nominated  by  ids  Majesty's 
government  to  superintend  that  part  of  York  Hospital,  Chelsea^ 
which  has  been  approprialecl  to  the  reception  of  the  blind  pen* 
Bioners  belonging  to  the  anny,  navy,  and  artdler\',  feels  it  a  duty 
to  lay  open  to  the  profession  at  large  his  new  modes  ot  treating 
them.  This  duty  is  suggested  as  well  by  the  pecular  confidence 
9vliieh  has  been  re{Kmed  in  Mm,  as  by  the  hi^h  sanction  thus 
.  MUftsred  upon  hia  improvements  in  ophthalm|0  smgery.  He^ 
ihevefore,  mely  invites  all  medical  practitioners,  and  studeata» 
irbp  are  interested  in  tiie  advancement  of  this  branch  of  sufgeig^' 
to  Attend  his  opetatbns  at  York  Hospital:  which,  km  their  coi^ 
,  irrfotODce,  will  be  perfoemed  in  future  on  Tuesdttjfs.aadf  1iniMf% 
fctfawwa  thte  hours  of  seyen-andnipe  in  then>iyttiny> 

To  remore  all  donbt,'  or  misconeeption^  trith'  regard  to  Sir 
SriBiam  Adams's  practice,  he  proposes,  on  etch,  of  thes^  days, 
tO"  gmia  jdBBonpiicm'  oPtiItt  nature  of  one- of  Ae  dissasea^  tor  Be 
e|^irated'ii^o»'^e  general  swrfe^  of  peifermiag  the  e|isintiat 
f^his/pecimar  niod^«^ai^  his  fenadnam  dtfriating  femtktae  fisual 
practice,  where  such  deviation  has  been  found  neoeasai^Fi  t  rr 
f  .i  Ihe  records  kept  of  each  case,  from  the  patient's  admission 
into  the  Hospital  to  his  linal  discharge,  will  be  open  at  the  periods 
already  mentioned,  for  the  uispectiun  of  such  gentlemen  as 
att^d ;  so  iliat  the  profession  will  be  enabled  fairly  to  appreciate 
the  character  of  the  neu?  as  compared  with  the  old  modcsi 
pmctice.      ~i  *\  * «  "  •    .  >  •,  , 

A^o  J;'  •     '     •  ■    '   '  *.*  '  '  —t— ^q'lj;i!i      n;-»ni  «i  ,tl  .;^/j»flna 
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JUS  was  leniaikable  for  the  violence  of  the  wind  and  " 

the  uns.  uJ  stiin>  of  tj^g  magnetic  needle,  which'ilios^ da;^ 
vibiated  ^oiiie  iiuauLe^  :  on  t?if>  i  /th  tlie  osciUati<»* Ij^lfelfed  t4> 
22' 50".    Raia,  by  th<        lameter,  between^i^QTOfdi  Jtfi^  L 

and  Oil  April  1,  2-33awehes^  ^vaporadtfftg  tlT^^^ 
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REMARKS. 

Third  M<mtKr^\*  Grrucumulw  fnlloired  by  Cumulus  and  Nimbus:  squalls,  with 
Itoll  and  imiD :  the  bow  at  aiiie,  a.m.  aad  agaia  at  three,  pjm^  2.  Fine,  a^.  with 

clouds,  as  yesterday :  uet,  niody,  p.m.    3.  Hoar  frobt:  floe,  a.m.  :  clouds  and 
-vrind,  p.m. :  rain,  willi  large  hail  in  Ibe  night.    4.  Fine  morning  :  the  baromeler^ 
which  had  gone  somewhat  lower  than  here  noted,  rising  abruptly:  having  risen 
aiNNit  foaMenths,  ft  took  to  falling  again  rapidly :  there  was  a  eompMly  ovcfw 
cast  sky  (with  haze  in  broad  streaks,  converging  in  the  SW,  and  scudaMtvfqg 
swiftlv  undrr  it)  till  dnrk  ;  when  it  began  to  rain,  and  the  wind  rose  (o  a  greater 
degree  of  viuleuce  than  tor  soaie  years  past,  raging  thus  from  SB  and  SW  tilt 
pait  midnight;  when  it  abated,  the  barometer  appears  to  have  tnmed  to  rise  more 
ahmptly  than  before,  having  gone  down  an  Indi  in  15  hoars  (tlie  actual  lowcH 
point  28*35  inches)  ;  Ihe^e  is  said  ^^o  havr  hcon  much  thunder  and  lightning  after 
midnight;  the  barometer  fell,  not  uniforuily,  but  by  fits,  at  interv.T!'?  of  about  a 
4|uaficrot  a  minute,  as  the  more  violent  gu&ts  of  wind  came  over.    5.  Fine,  u.mm^t 
•qaaU  J,  with  hail  and  tain,  p.ai.  li  The  saaie*  T.  Wety^stomy :  nrach  wlad  at 
night,  with  lightoing  far  to  Ibe  S  and  8£.   8.  Fair,  with  Cirfus  wad  CimtwAisf 
the  lafffT  crossed  with  streaks  of  Cirrostraius :  JV/mJi  succeeded  with  showers; 
windy  night.    U.  Fair,  with  windautl  Cumulus:  the  clouds  assume  a  more  tranquil 
aspect :  a  little  snow  this  evening.    10.  Some  fine  specimens  of  Nimbus  to^dav, 
from  which  a  very  little  snow  fell :  clear  night.   1 1 .  Cirnts :  windy:  in  the  aifl^ 
loaie  rain,  followed  by  snow  from  the  N.    12.  The  ground  covered  withsr^ow: 
Cirrus,  followed  by  Cumti/us  and  Nimbus:  ihowcv^.    13.  Rain,  fhow,  and  sleet, 
early:  various  modifications  of  cloud  to-day  :  at  iiight,  a  tew  drops.    14.  Moat 
ftrost:  tome  rain,  p.m.  and  eteain^:  lamir  halo.    15.  Windy;  some  ihoweia* 
IB.  Various  modifications  of  cloud,  a.  ro.  ending  in  JVImtef,  and  a  shower  witll 
bail,  p.m. :  at  night,  calmer  than  of  late,  with  a  lunar  corona.    17.  Fair,  a.  m.  : 
forbid  sky  above,  with  Cirrus^  Cirrostratus,  &c. :  windy.     18.  Close  Cumulo^ 
stratus  most  of  the  day  :  w  indy,  at  night.  19.  CumiUus,  with  Cirrus:  windy,  p.  m. 
tending  In  S:  a  little  rain  In  the  night.  SO.  The  clouds  gradually  thlekened,  «s 
foil  rain  $  but  a  brisk  l^'ind  cnrried  them  off  (o  the  SE:  hygrometer  at  five,  p.  au 
36*.    21.  Hoarfrost:  the  roads  dusty :  showers,  p.m.    92.  Some  showers,  with 
bail  from  JNW:  fine,  p.m.:  all  night  a  bard  gale  from  about^SW  with  rain. 
SS.  Moming^  wet,  and  stormy  b  finf,  with  clouds  (among  which  was  tha  CbiMiAm 
capped),  p.m.  :  night,  pretty  calm.   24.  Fair,  a.  ro.;  then  a  hail  shower  :  muob 
w  ind,  w  ith  rain,  in  the  night.    25.  Some  hail  showers  :  large  Cumuli^  Nt^iM,  Sec, 
26.  A  'Steady  rain  from  SE,  with  little  wind,  a.m. :  the  rain  ceasine:,  p.m.  :  the 
wii^d  went  by  S.  lo  NW,  and  so  probably  by  N  to  NE,  where  it  was  on  the 
mofalnf  af  the  S7th,  the  barometer  having  rism  rapidly  with  aiwil^Bm  motlMi  s  a 
showery    m  S8.  Fair,  f  loooy.  89*  Falr^  with  Qmubm  and  GhroaCnm. 

RESULTS. 
Wiods  Wfsteily. 


BaniBMterf  Gireatpst  height  30*26  inchest 

Least  (observed)  ,   28*50  inches 

Mean  of  the  period   29*47  iachcs. 

.  Thermooieleri  Cireatest  height  •  52^ 

Least  270 

Mean  of  the  period   d9'70», 

Mean  of  the  hygrometer  65® 

Evaporation.,   1*10  inches. 

Rain  ^'75  inches. 


Cbaraeter  of  the  period  for  the  most  part  tempestuous,  with  frequent  rains,  t|* 

barometer  running  througfi  a  series  of  sharp  depressions  till  near  the  close,  when 
it  (suddenly  assumed  the  elevatiou  of  fair  weather.  Almost  all  the  showen,  teas 
the  first,  were  more  or  leas  niagled  with  hall*  ' »  - 

Torrnfaaiiy  W/mrtk  tfea£ft»  SI,  1618.'  U  HOWAABl 


Digiiized  by  GoogI 


ANNALS 


0W 


PHILOSOPHY. 


JUNE,  1818. 


Article  L 

JJiograpIiical  Sketch  of  M,  Guj/ton  de  Morveau* 

BRNARD  G¥YTON  BE  MOEV^AU  wm  hom 
mt  Dijon  in  the  year  1737.  His  fisitherj  wbp  was  FfO&iisar  of 
CivilTaw  in  the  Univexaity  of  tbot  plao^  aupennteoded  wxtli 
maeb  aasiduitjF  the  .education  of  ^  aoo^  whg^  in  conse^uenc^^ 
had  gene  through  the  general  cqlleee  course  in  the  wmmitym 
Us  native  tOTmey  the  tuoae  th9,t  he  had  conupleted  his  l^tjn  yeox. 

Dnring  like  nextibiree  veMs  he  devK>ted  n&Qsdf  to  title  atudy^ 
xii  the  hsr^  feeing  d^stiued  hy  his  fathei:,  with  bis  om  foS  con- 
isprrence^  to  the  le^al  profession.  These  pursuits^  howler,  did 
not  so  entirely  engross  his  attention  as  to  preclude  him  from 
acquiring  some  kiiowledsre  of  natural  history,  and  from  cultivat- 
iiag  polite  literature,  u  taste  fur  tlie  latter  of  which  was  no  doubt 
confirmed  by  a  visit  which  he  paid  in  1756  to  Voltaire  at  Femey. 
A  satirical  poem  agauast  tiie  Jesuits,  publislitd  the  year  after, 
was  probably  the  fruit  of  this  visit.  After  eomplethig  lu8  pi  oil  .s- 
siooal  education  at  Paris^  he  settled  at  Dijou,  aud  hud  aheady 
h^un  to  distingmsh  himself^  when,  in  his?  24th  year,  a  vacancy 
occurred  in  the  office  of  Avocat  General  to  the  parhament  of 
Dijon.  This  being  one  of  those  situations  which,  accordixig  tp 
the  custom  of  France,  w  ere  disposed  of  by  public  sale,  it  was  pur- 
chased by  M.  de  Morveau  the  (jlder,  for  hzs  son,  who  thus  at 
Ills  very  outset  in  public  life  appeajred  ph'ds^ed  and  devoted  to 
.ibe  exercise  of  a  profession  which,  in  general,  more  thaUjaiiy 
'Other,  requires  the  undivided  attenUua  of  its  followers. 

In  his  27th  year  he  presented  to  the  parliament  of  Burgundy 

^  memoir  on  public  instruction  and  on  ih^.intiuaMi^iOi^edu^ation 
Vol.  XI.  N«  VL  2  C 
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in  the  formation  of  moral  luMto,  together  ^  plah  fb^  a 
colkffe,  the  liberal  and  jndiciouB  spirit  of  whkh'^httnntfMHc'hiik 
the  mendship  of  Chalottea,  the  King's  attorney  g^tteid^ai-lW 
paiKamctatot  Bretagne,  ^o  had  devoted  niiichattetttio&lid'^il^ 
same  object.  '  -* 

In  the  same  year  he  was  admitted  an  honorary  memb^  o#fhe 
Academy  of  Dijon ;  by  far  the  most  celebrated  of  the  proyiMM 
philosophical  societies  of  France^  and  including  at  that  tinM^V 
number  of  liberal  and  active  members,  among  whom  wus  'Dri 
Chajrdenoni  a  chemist  of  some 'rime.  A  paper  by  this  genHmM 
read  before  the  Academy,  and  which  gave  occasion  ^  ifma 
ctiscussiony  is  said  to  have  been  the  immediate  cause  of-fiut 
application  of  M.  de  Morveau  to  the  study  of  chemiBtry;  VriA&t 
the  guidance  of  Macquer's  work  on  tiie  meory  and  prMkoi*'^ 
chemistry,  and  of  Beaum^'s  manual,  he  rendered  himsdf  exbert 
in  the  common  laboratory  processes,  and  in  the  prevaifeig  trooJ 
ries,  so  as  to  become  first  the  antagonist,  and  afterwards  the 
friend  of  Dr.  Chardenon,  who,^  with  the  liberal  spirit  of  genuine 
scieiK  e,  saw  with  pleasure  the  accession  of  a  new  candidate  for 
fame  in  his  favourite  pui'suit.  '  '    *  * 

Soon  atterwards  M.  de  Mon  eau  made  a  visit  to  Paris  for  the 
priirj)o?<e  of  procnrinor  tlie  neces3ar>^  books  and  apparatus  for 
carrying;  on  his  further  in\ estimations ;  and  in  that  city*  raadel 
acquairitance  with  Beaiune,  and  probably  "with  other  chemist^,! 
by  whom  his  ardour  was  duly  appreciated  and  encouraged.    *"  *^ 

The  theory  of  Stahl,  which  on  its  first  pubhcation  had,  by  its 
c(»nsist(iuv  and  appearance  of  demonstration,  seduced  the  atten- 
tion of  chemists  from  tiu^  facts  discovered  by  Rey,  by  Hooke,= 
and  by  Mayaw,  was  now  beginning  to  be  called  in  question  : 
Morveau  arraui^ed  himself  among  the  defenders  of  Phlogiston, 
and  in  1768  read  before  the  Academy  of  Dijon  his  first  memoir, 
entitled  "  Sur  les  Phhiomeues  de  /' Air  datis  /a  Combustion  "  In 
this,  he  argues  that  when  combustion  takes  place  in  confined* 
air,  the  resuhing  diminution  of  bulk  is  not  owing  to  the  ponder- 
able base  of  the  air  uniting  with  the  combustible  substance,  and/ 
therefore,  that  the  opinion  first  advanced  by  Hooke,  that  as- 
certain quantify  of  air  can  support  only  a  certain  quantity  of 
combustion,  is  unfounded.  ■ 

In  1769  he  communicated  to  the  Dijon  Academy  aShortp«piiK' 
ehtitled  "  Sur  nne  EJfcrvesrencefroide/'  the  object  of 'wHich  is^* 
to  point  out  a  remarkable  distinction  between  the  fermentatiiifr^ 
of^nous  liquofs  and  the  effervescence  or  fefmentiettion  (^r-i^- 
if  Was  then  esteemed)  which  is  excited  by  pouring  in)  acid^6ii*U^* 
mild  alkali;  namely,  that  in  the  fonner  case  the  tfa^lfttkithe^^' 
rises,  whereaii  in  the  latter  it  falls.       *         ' « '  -7  ^ 

in  th6  course  of  the  next  three  years  he  cotnihunifca*ed'%^ffew 
papers  of '^lo  great  importance  to  the  AcudtWy  of  ©Ijbri,^^  dhd 
published  a  vdiume  of  miscellaneous  esd&^,  ^'^ew^t^^'ief 
natural  philosophy,  chemistry,  and  'ntouttP»to«iiy*  *»I^<^ 
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distiagiliabed  hpipH|4'ipi)of«MioP9V]f  ^  ^  barrister  md  amagis- 
trale^  aipd  .at-.l^iQiPfiQiimg  of.  the  aesftiaa  of  the  i>aAiament  of 
^m^mdy  proQ^iiiiioQii  a  dis^iuve  '/<5t<r  ie»  Mceurs"  much 
a^QDUiedfec  ^tf|/e)pqiifni9e».aiid  truJy  .valuable  for  the  liberal  spirit 
winch  it  bieatibes. 

The  year  1773  fmdaced.twa  mmnoire  on  oontsoversial  che- 
wi^ftJ^y.SwD:th^  p^.of  Morveau,  entitled  Defence  de  la  vola-^ 
tiliii  de  FhlogUtiquCy  and  "  Paralitk  du  PJihgistu/ue  et  du 
Causticuniy^  in  wmch,  however,  we  perceive  no  great  novelty, 
either  m  tlio  ikcis  or  arauiuents.  He  also  laid  before  the 
Academy  of.  Dijon  an  auaiysis  oi  a  uiiner^i  wajter  from  Mont 
Cenis. 

His  two  most  important  conwunications^  however,  in  this 
year,  remain  to  be  noticed. 

The  workmen  employed  in  clearing  out  some  of  the  vaults 
below  the  catliedral  oi  JJijon,  findintj^  themselves  nmch  annoyed 
by  the  putrid  exhalations,  were  induced  from  some  vague  notions 
oi"  their  own  to  spread  quicklime  on  the  corrupted  and  half 
decomposed  animalmatter  in  the  hope  of  destroying  the  eiliiivmm. 
The  consequence,  however,  of  their  experanent,  was  the  disen- 
g^^eioeiit  of  a  prodigious  quantity  of  excessively  fetid  ammo* 
niacal  gas,  which,  penetrating  through  the  pavement  into  the 
bgij^t^.the^  churc^y.^ted  the  whofe  cavit^.pf  the  building, 
prf^^ting- the  .performance  of  religious  service^  and  even  ex- 
tending its  putnd  odour  to  the  adjacent  houses.    Brasiera,  ful) 
o^^bfumiig  charcoal^  into  which  were  thrown  from  time  to  time 
Alglliatic  resinsy  vinegar,  nitre,  &c.  were  found  insufficient  to 
dij^^      odour.  .In. this  dilemma  M.  de  MorvMu  offered  his 
ieiffiftin^  which  were  readily  accepted.  .  From  an  examination  of 
ti^e  oircniBiijNwice  which  occasioned  the  annoyanpe,  he.concluded 
ii^  it  a?o80  fro^i  the  disengagement  of  ammoniacal  gas  holding 
f0d  oil insoluticfi,  and  that  the  most  e£kctual  way  of  getting 
i^-^f'it.wpidd  be  ,by  the  .use  of  some  very  volatile  aG^d..whii£ 
le^d/neutralize  the  alkali  and  thus  dispose  the  oil  to  collect  in 
wf^ilX  drops  and  fall  to  the  ground.    He  accordingly ,  arranged 
spme  large  basins  of  common  salt  on  the  floor  of  the  cathedral, 
and  after  pouring  mto  each  of  them  a  quantity  of  sulphmic  acid, 
caused  the  church  doors  to  be  closed  for  several  hours.  The 
mmiatic  acid  gas  thus  liberated  diffused  itself  through  every  part 
o^\t^e  building,  and  entirely  freed  it  from  the  odour  by  which  it 
hj^d  been  infested.    Tlie  pubhc  prisons  of  the  town  were  some 
tiijp^e  ,  after,  it  is  said,  purified  by  the  same  means  from  an 
infectious,  fever,  wliich  raged  among  their  inhabitauts.  Of 
tliis,,  indeed,  there  is  no  mention  in  ^I.  iMorveau's  memoir; 
but  the  analogy  is  so  easy  from  its  efficacy  on  one  occasion  to  its 
apphcatioa  iu  the  other  (especially  considering  how  generally, 
even  by  professional  and  acientiiic  |n^,  putrid  exhalations  are 
eonfott|q|f9^«with.i|^^         miasmata^  that  we  umy  ascribe  to 

Mcvnreaiiy^iipqjt  ^  ojigUmH  diii|Govery  on  this  importapt 
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subject. ,.  'mite  remembered,  however,  that  the  (ate  D^. 

Johnstone,  of  Worcester,  recommended  thfe  use  of  muriatic  rccid 
"  vapour  for  this  very  purpose  in  the  year  17-56*,  atid  had  probab!^ 
repeatedly  made  use  of  it  in  private  practice,  and  in  the  prison 
and  hospital  of  that  city,  some  years  before  its  ftV&t  apphcatioti 
by^  M.  Morveau.  v  -nii^ 

jThe  other  paper  of  M.  Morveau,  already  alluded  to,  has  fot 
fts  object  the  relation  of  experiments  niade  to  verify  Dr.  Brook 
Taylor's  method  of  measuring  the  adhesion  of  surfaces. 

James  BemouiUi,  in  his  dissertations  on  the  weight  of  ^he 
iktanosphere,  published  in  1682,  maintains  that  the  resistaitcfe 
-which  two  pieces  of  polished  marble  oppose  to  their  separatYon 
'  is  owing  to  the  pressure  of  the  air.    This,  however,  was  dis- 
proved experimentally  in  1713  by  Hawksbee ;  and  about  thte 
/$ame  time  Dr.  Brook  Taylor,  having  obseWed  the  ascent  of 
-water  between  two  planes  of  glass,  was  induced  to  make  several 
.experiments  on  the  adhesion  of  surfaces,  fi-om  which  he  <ioil- 
cluded,  that  the  degree  of  this  force  might  be  measured  by  the 
^.weight  required  to  separate  them.     Nevertheless,  ih  1775, 
jMM.  Lagrange  and  Cigna,  taking  for  granted  a  natural  repulsion 
^between  water  and  oily  substances,  imagined,  if  there  was  any 
^adhesion  between  water  and  a  plate  of  tallow,  that  it  must  be 
occasioned  by  a  cause  different  from  attraction.    The  reality  of 
sthe  adhesion  being  then  ascertained,  they  concluded  that  it  must 
jt-.pe  occasioned  by  the  pressure  of  the  air,  stnd,  therefore,  that 
yOr.  Taylor's  theory  was  unfounded.  '^^^ 
J,    Such  was  the  state  of  opinions  on  the  subject  when  M.  Mor- 
l^veau's  memoir  made  its  appearance.    In  this  paper,  ^e  shoxvs 
^  first,  that  water  will  ascend  between  two  plates  of  tallow  sepa- 
^-rated  from  each  other  ^  of  a  line,  and  in  circumstftnces  in  which 
the  pressure  of  the  aii  does  not  appear  to  have  any  influence  ; 
.secondly,  he  suspended  a  small  polished  disk  of  glass  to  icme 
Ij^arm  of  a  balance,  and  brought  it  in  contact  with  a  surface  of 
.^  mercury  ;  then,  by  adding  weights  to  the  other  arm  till  the  disk 
^.separated  from  the  mercuiy,  he  ascertained  the  kdh^sive  *force 
.between  these  two  substances;  the  same  apparatus  bmng 
^  transferred  within  the  receiver  of  an  air-pump,  and  a  Vacuum 
being  produced,  precisely  the  same  results  as  before  took  place ; 
;,hence  the  truth  of  Dr.  B.  Taylor's  theory  was  satisfactorily  esta- 
,{:biished.    In  the  subsequent  part  of  the  memoir,  M.  de  Mdrveau 
yappears  in  the  higher  character  of  an  original  discoverer.  He 
pbserved  that  the  same  disk  of  glass  which,  when  in  contact 
.  %ith  pure  water,  adhered  to  it  with  a  force  equal  to  258  gr- 
;  required  a  counterpoise  of  only  210  gr.  iii  otder  to  separate  it 
.  from  a  solution  of  potash,  notwithstanding  the  superior  density 
of  this  last.    No  adequate  cause  for  the  difference  of  these 
results  presenting  itself,  except  the  difference  of  chemical  affhlity 
*  between  each  fluid  and  the  glass,  M.  de  Morveau  was  'encouragecl 
to  undertake  some  other  experirtienta  in  the  hope  of  adapting  an 


ajiithmetical  iic  IliImii  t  >  ilie  relative  forces  oi" chemical  attraction. 
Fur  tliis  pur|)vj;:,c  <  (^ual  plates  of  the  difierent  metals  were  pro- 
cured ;  and  beinii'  in  turn  suspended  to  the  arm  of  uu  as^iay 
balance  ^.nd  counterpuibed,  were  in  this  htale  applied  tO  the 
surface  of  fluid  mercury;  and  weights  v.ere  added  to  the  other 
arm  till  each  disk  was  separated  from  its  adhesion  to  the  mer- 
cury.   Each  nit^tal  w  us  thus  found  to  adhere  with  a  different 
fprce ;  the  adhesion  of  gold  equalled  446  gr.  and  that  of  iron 
only  116  gr.  the  other  metals  arranging  themselves  m  the  fol- 
Ipwing  order  froni  gold  downwards,  viz.  silver,  tin,  lead,  bismuth, 
zinc,  copper,  antimony.    The  above  order  corresponds  so  nearly 
with  that  of  the  relative  affinity  of  the  several  metals  formercuiy, 
as  found  by  other  means,  as  to  render  it  highly  probable  that, 
tlie  v^iief  part  of  the  adhesive  force  thus  found  by  experiment, 
owing  to  chemical  afiinity,  and,  therefore,  that  the  numerical 
aeries  of  the  weights  required  to  overcome  the  adhesion  is  an 
approximation  towards  the  ratio  of  the  respective  affinities  for 
mercury  of  the  metals  operated  on.    The  two  upper  terms,  how* 
ever,  of  the  series  are  manifestly  more  incorrect  than  the  others, 
jj|gr  mercury  will  adhere  more  or  less  to  disks  of  these  two 
^^tals,  an4>  therefore,  when,  in  consequence  of  the  counter 
weight,  the  reparation  is  effected,  it  will  have  taken  place  not 
.,][>etweiBn  the  gl^<dt^§A4        mercury,  but  betwee^l  Irhe  agiercuiy 
^ahering tQ,^!^^' gold  and  the  restoftliis  fluid. 
UmSkj^  abo^fVr-mentioned  investigations  had  begun  to  extend  the 
w3Stfifilor\'eau  to  6iiglaa4i  (^rffiany,  Sweden,  and  Italy,  and 
,i,if(Jfit^m^  for  biflfiftil^.^jtinPfiffondence  of  Bergman,  Kirwan,  and 
Oti^er  illustrious  foreigners  ;  and  the  4jic<;^veries  of  Schede,  of 
'        ' ,  and  of  l^riefjytlf^,  had  ajitai^y  b^gim  ^   attract  ah  uttr  ""*  ' 
,  pf  public  attenti^  pa  the  science  of  cjiemistry .  For 
it  is  not  to  be  W^dered  at  tha^  |h^e  pursuits  whi<c|f 
^st  ODly  the  amusf9|e|]it  of  hi«  teimu^'^      ranidly  ^' 
mind  of  Morveau  the  predomiiqitipie  of  a  rising  pt 
1776  W6«$^4  t^Qi  taking  the  sbmewhat  ^profession 
{I^QT^^ive  of  pubhc  gratuitous  lect^urjed,  in  illn 

tioi^'pf  his  faycwit^  ffiie^^r  Wore  the  Academy  of  Dij^ 
ifiiljstanpc  of  which' i^^^  pl}^^  in  four  successive  yoltmies 
^iflifthe  CQitrse  of  the  liijad^  two  and  added  considera^  tQ 

'  Jjyieimbhc  reput^qn  afready  enjoY^4'hy.  ^^^^  author.  - 
^^^^  ftWoaft^f  rWoW^u  noWJ^toCHt^ad^h  fot  exteniiit ^  ^t^- 
T  jeage.Mi4  philosophical  views  on  the  subject  of  cheI^istryiJW||l 
'  mqjjit  W the  mpn  of  science  at  Pari^,  that  when  ^J^'^^^^^^ 
ei^dia  was  pri;^^epted,  anoffi^  df  the  chemicaj  det>jpiS^ 
Wd|  by  the  proprietors  to  Morvejfu.' "^e  sd^^ 
'tiM^^^WeJTs  being  wannly  sepGMW  W  BtBRW'to^  „  . 

ySitihc  iViendfJ,  M.  Morveitf;wa^  jo  toM^i^Bg^flie 

*jlahorious  and  important  offiic^  tw  ArartWpg  up  the  dmittU^ 
mijiL  i  alogical  dictionary,  fpnning  part  of  th^great^^lii?,Vi&Wfii 
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articles  in  M.  Dttbttti^.         imi(B(Bf  Mad  e^ifC^fjlrMllitUiA^  I 
historical,  Htemi^ ;  and  experimental;  teqnmd  for  the  ntgfccirioan 
of  an  undeftiJling  which  sho^  he  %otmirdMl^<^  ftb«  ^^j^dtsi^ 
tion  of  ^^e  author,  and  of  the  high  anticipations  formed  i 
great  and  libniist  national  w6tk  of  wtdch  it  oonslltirted^  pvuN;;  | 
flie  i^Hcal  stftte  too  of  the  8cienee*-of  dieitiisti^  itself,  itf'lhvi 
very  agmiy  of  Contest  between'  twO  'ftmdaflMiMil  IlieoRes,  aid) 
receivmg' ahmmt  daily  accessions/ of  newly  ^$dBcomid'  4uaij  ; 
highly  important'  ikotSy  soon' conrineed*  M;  MetveKn*  Alft^ 
nothi'n^^  [ek^  than  ^lis  undivided  attention  woidd  emM^UlW'W 
fulfil  the  enp^nc^ements  into  which  he  had  entered.  Aecordiagiyi 
in  1783  he  iTsipied  all  his  professional  employments,  andiihwqp 
devoted  himself  to  the  service  of  science.  ...  .'--oq 

In  1782  he  published  a  memoir  in  the  Journal  de  Physique  W 
show  the  necessity  of  establishing  a  scientific  and  systematical 
mode  of  nomenclature  for  the  various  substances,  simple  and^ 
compound,  which  are  the  objects  of  chemical  investit^atido.- 
This  memoir  is  ^renerally  considered  by  his  count  jymen  as  the  first 
attempt  to  emancipate  chemistry  from  the  trammels  of  a  barba- 
rous jart^on,  endurable  only  while  the  number  of  substances  "was^ 
yet  small,  and  while  much  of  mystery  still  continued  to  veil  from' 
iiilf^ar  eyes  the  higher  and  more  recondite  processes  of  thef 
hermetic  philosophy.    Without  the  smallest  wish  to  detract 
from  the  real  merit  and  just  vien  s  of  M.  Morveau  on  this  occa- 
sion, it  is  only  common  justice  to  the  memory  of  the  illustrious 
Bergman,  to  mention  that  in  his  essay  De  A/mhsi  Aquanmt 
pubhshed  in  1778,  he  employs  anomenclatore  fortnecolnpotind^' 
salts,  derived  from  the  sounij  Linnaean  principles  of  desietitliMf« 
every  natural  substance  by  a*  generic  and  spectfid'appdlflCtion^ 
send  in  more  respects  than  one  preferable  to- that  profKNi^d  by* 
Morveau,    In  Bergman's  essay,  already  mentioned,  we  ins 
alkali  vegetabile  deratum,  vitrioiaitm,  miratumf  uJitum^  ^w^' 
iierata,  vttrioiataf  salitOf  &c. ;  Jhrum  and  arganMk  vUMatiini^'^ 
salitutiiy  &c.';  hydrargi/ms  mtratuB^  together  With  "mttyjr'Utiw 
similar* examples,  showing  that  tiie  flmdattenliil  pitnoipMHitf 
correct  nomendatmre  were  both  understood  foid  «|iphsd'*if)|^ 
Bergman,  and  were  borrowed  from  him  by  Morvesoi;  witb^MT 
he  was  in  constant  and  intimate  correspondence.  Inr  Aettftom 
accompanying  M.  Morveau's  paper,  we  find  the  following»flildWM 
invented  by  him,  and  which  are  still  retained,  viz.  muriatioJIfld^ 
fluoric  acids ;   muriates,  phosphates,  citrates,  Sec.  as  geniiPMM 
tenns  ;  barote,  potasse,  sonde,  ammoniac,  instead  of  the  m^i*^ 
circuitous  expressions  terra  pondenmi,  alkali  vegetabilcy  aikah 
yiiitifrale,  alkali  volalilcy  which  still  continued  to  be  used  by 
Bergman.    The  merit  of  M.  Morveau,  therefore,  on  this  occa- 
sion is  not  the  invention  of  the  great  principle  of  sciientific 
nomenclature,  for  this  is  due  to  Linnaeus  ;  nor  the  first  applica- 
tion of  this  general  principle  to  the  naming  of  chemical  sub-  ' 
'  stsuQu&es^  for  this  praijse  is  due  to  Bergman  ^  but  the  adoption  of 
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a  few  aimpki  ^^xif  P^d  convenient  luiuicsibr  i»oine  of  the  sup- 
pose*!  simple  bodies,  and  the  stieauuus  and  succossfnl  exertions 
nrhicli  lie  .madei  to  Q&tWtfUi^  in  Ftj^^  botht^e  [>vmc^ple  and  the 
jtf^iatiee.  - 
Two  year8  before  the  date  of  the  above-mentioned  paper, 
M.  Morveaupubiisiied  a  tianslation  iiito  French,  with  notes,  of 
tfee  OpiLScula  Chemica^  8cc.  of  Bergman;  he  also  contributed 
his  valuable  supenutendence  of  the  translation  uf  Scheele's 
essays  by  Madame  Picardet,  and  of  a  number  of  memoirs  by 
foreign  cheniidUj,  whicli,  about  this  time,  enriched  the  pages  of 
the  Journal  de  Physique.    He  also,  with  what  success  we  are- 
not  inttinned,  established  a  nuiuufactory  of  soda  from  the  decom- 
position  01  commop  salt  by  a  piocess  detoileU  by  Hi^emou^, 
ol-  his  essays. 

The  publication  of  the  first  volume  of  the  chemical  part  of  .the 
Bncyciopedie  Methodique,  which  now  took  place,  completely 
juatified  the  high>'e«ipectations  of  the  chemical  world.  The 
a]::Ucies  acide,  adhesion^  affinite,  contain  a  vast  fund  of  informal 
tion,  clearly  detailed  and  drawn  up  in  tiiat  truly  equitable  and 
philosophic  spirit  which,  ensures  the  permanent  \  alue  of  tliis 
mriume  as  an  lUitorical  record,  although  for  practical  use  it  has 
Mvr  become  ev«n  obsolete.   What  the  reasons,  were  which^ 
indttoed      Morveau  so  soon  lo  discontinue  his  connexion  with 
this,  wovk  we<aie  not  informed ;  whatever  they  were^  .however^ 
tbeir  consequeaeeS'are  much  to  be  regretted^ 
.  The  high  character  for  integrity  and  abiUties  which  had  been 
alB^jllifed  by  M.  Morroau  in  his  practice  as  a  barrister  and  a 
ipa^strate,  drew  him  again  into  pnbhc  life  on  the  breaking  out^ 
af  the  Fieoch  revolution.    He  was  first  employed  in  organizing 
ti^a  dmurtment  of  the  Cote  d'Or,  and  was  subsequently  elected 
aMtinber  of  Ihe  second  National  Assembly,  and  was  appointed. 
Solicitor  GoiliHral  of  his  department.  At  this  period,  his  residence . 
HI  Paris  becomingnecessarvi  he  resigned  th^  chemical  chair  in 
'  tk»ittnirarsity  of  I)ijon  to  nis  iri^d  Dr.  Chauasier,  and  esta^. 
Mfahied  himself  in  this  metropolis.   In  1794  he  was  nominated 
Bitfclssor  of  ChemistKy  at  the  Ecde  Polytechnique^  and  in  1796 
nw  appointed  member  of  the  National  Institute^   In  the  sama 
tMHrke  waa  re-elected  a  member  of  the  Council  of  Five  Hundred ; 
bufe^discaigaging  himself  as  soon  as  possible  from  political  employ- 
ilients^  he.devoted  his  whole  energy,  as  Director  of  the  Poly- 
tacknio  School,  to  perfecting  the  system  of  public  instiuction, 
ani^assidtiag  the^progress  of  general  science.  His  indefatigabla 
efforts  in  the  important  trust  thus  confided  to  him,  w^re  rewarded 
fydty  by  thepost  of  Administrateur  General  of  the  Mint,  then  by 
the  Cross'  of  the  Legion  of  Honour ;  and,  lastly,  in  1811,  by  the 
rank  of  Baron  of  the  Empire.  His  advanced  age  and  meritorious 
services  now  obtained  for  him  an  honourable  retreat  from  active 
life,-wiiicii  he  enjoyed  for  about  ioui  yeaii  ;  and  ihtn,  on  Dec. 
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!fi^e  servKM  md^d  by  Mr  MorveaQ  to  cheoiiatry  were  ^ 
4i3mb4fKUy  very  considerable,  though  it  ift  not  easy  specially  0%  • 
pc4|il  them.  Ottt.   By  his  extensive  foi^gn  iDOrrespondciic^. 
oecwM  tke  medisin  through  which  his>  iKHAHryciatr  dmvfiAi.- 
iiilkdi  of  their  knowledge  of  the  diftcoveriett  mm%  hj  loBeigli,) 
cheinialft4.  To  Im  ml  aad  abiUty,  m  a  leetitfer*fiid  a  director  of<  ^ 
public  inBtructioiiy  iniieh  of  the  popular  favowr  which  attaehe4 
Itself  in  Franco  to  ehenucal  investigatioiitf^is  to  be  attiibilMt^  • 
wbiie  ihe  general  integrity  and  dimtarestednei^s  of  Ym^wtt^mh: 
diaiaoter  kept  him  alo^  from  pet^aqoflMleB  and  intrigues,  aivi  * 
thas  enabled  him  quietly  and  unos&ntatiaiiily»  but  effectuaUj^i^t 
contribute  in  various  ways,  which  were  radier  &At  tkm 
lecfgod,  to  tfce  progress  of  his  ftMroaiHo  seiaaao^ 


It 
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Mpnoir  upon  the  Geography  of  the  Plants  of  France,  comidered 
pwre  espedally  with  Regard  to  thm  Height  above  the  Level  of . 
the  Sea.   By  M.  De  Candolle.   (Abric%ed  fron^  tho  Third 
Volunie  of  the  Memoiis  of  the  Socie^  of  Aicoeil.) 


The  geography  of  plants  is  i^ost  a  new  scjeace}  aldio^gj|||^. 
it  had  been  atten<led  to  by  linnms  and  some  of  his  sucoeasorsA  \ 
yet»  the  first  writer^  who  can  be  considered  as  having  treated ! 
upon  it  in  a  reguUr  and  systematic  manner,  is  M.  De  Humboldt.*; 
Aa  the  facts  that  are  stated  in  this  paper  are  deduped.iiKpi 
obsetVations  made  in  France,  and  of  coarse  in  the  tefmperabt. 
zone,  ifrhile  M.  de  Humboldt's  are  derived  from  the  tprrid^sBQne,  [ 
there  may  ap})earto  be  some  difference  in  the  results ;  but  uppi^ 
a  dose  examination  this  difference  will  be  found  ii>  bje  .fUQva 
app^ent  than  real.   All  the  general  laws  that  are  laid  dpwn.aa , 
apphcaUe  to  France  -may  be  shown  to  be  confomiablie  to  thp^ ' 
estabisfted.  by  M.  de  luimboldt;  and^  indeed,  tbe  diflbi^wce, 
which  ifhtoa  is  in  the  £icts  is  itself  a  verificatioi^  of  the  gepp^^^ 

One  of  the  most  imjAiitant  points  in  botanical  g^^g^^^/  .^J3t%i 
analyze  with  accuracy  the  influence  which  the  absolute  rheigp^j^d^. 
a  place  above  th^  level  of  the  sea  produces  upon  yegetatipn.  .jtfe  ^ 
is  a  complicated  circumstance,  depending  upon  a  varie^  of  ' 
causes,  \imich  are  not  necesiidrily  cuxmected  together  j  iix  ord^r^ 

•  ««'B«ia  mr  Is  QntJWfU^  M  Plmiti,''  I  vol.  4t^.  IWt,  ArU  rin  taiijcAu 
representast  l€f  HniMti-  4m  fflulti  te  €l<irditicrei.**-H(8ee  Asir.*lif'nill' 

vii.393«)'''  »   .  •         •!  »! 
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jsxacame  separately  the  external  agents  of  vegetation*  Height 
ad*  dtmik^mmmf  snf  tite  aolat  light ;  tot'temp<Mtiift^/lidal«' 

uMr/flttd  light,  idl  aiiSiet  vegetation ;  tHenfoKe,  in  'thir^^^^ 
h€^pit^'«olMiliMf^^  Height  teMke^e'lhe 

tMMdtelv  efltMt  of  diminiaiUBg  tiie  denaky  of  tike  afaM»|kbera^ 
aM'l^tMoinis  a  «motMi  anbject  «rf  inquiry,  wk^tiiet  tiiia  4^ 
nyhfid  ^daitoi^  can  «Aiiel  7eg«lalion«  Ail  theae  4Mbent  tldftti 
KvtttNi  evNiaiaared  m  skioeeMion ;  and  riiaU  begin  wim 
dfeot  of  abfoime  Iwigitt  aa^operating  by  a  ckaiige  o#  temper* 
attffe.  .  t     •  •  • 

k  wen  lAidwn^  tiiat  as  we  ascend  into  the  air,  the  mean 
temperature  dimininhes  according  to  a  regular  gradation,  which 
is  so  well  ascertained,  that  if  we  make  the  proper  allowance  for 
the  influence  of  local  and  incidental  circuniHtances,  we  can 
determine  beforehand  the  mean  temperature  of  a  given  place, 
by  knowing  its  latitude  and  its  absolute  height.  Vegetation, 
consequently,  which  depends  so  much  upon  temperature,  must 
be  much  influenced  by  trie  latitude  and  the  absolute  height ;  and 
all  the  facts  of  which  we  are  in  possession  tend  to  confirm  this 
conclusion. 

*  1.  Every  one  knows  that  there  are  many  plants  which  are 
only  found  at  certain  elevations  ;  and  it  has  been  proved  by 
M.  Humboldt  that  this  limitation  of  plants  to  definite  heights 
above  the  level  of  the  sea  is  the  more  constant  the  nearer  we 
approach  to  the  equator.  This  fact  affords  a  strong  presump- 
tion that  the  effect  depends  upon  the  temperature  and  not  upon 
the  rarity  of  the  air. 

2.  Most  of  the  plants  of  France  which  are  indifferent  to 
tefnperature  are  so  likewise  to  absolute  height,  and  grow  from 
the  borders  of  the  sea  to  the  summits  of  the  mountains.  In 
France  there  are  about  700  wild  plants,  which  are  found  natu- 
rally at  very  different  elevations ;  of  these  the  foUouiing  may  , 

Cited  as  well  known  examples.  The  erica  vulg^aris  the 
erica  tetraJix,  which  cover  many  parts  of  the  western  coast,  gi*ow 
Of  the  summit  of  IMount  Calm,  one  of  tbe  Pyrenees,  about  .3,000 
metres  high.  The  statice  armeria  is  found  in  Holland,  in 
districts  that  are  below  the  level  of  the  sea,  and  among  the  Alps, 
oi^'^the  "  Col  du  Bon-Homme,*'  at  an  eleviition  qf  about  2,600 
IBteti^S.  'The  tussilago  farfara  and  the  lotus  comiculatus,  whicll 
are  common  at  the  level  of  the  sea  in  France,  are  also  found  on 
]^^6urtt  Jovet  at  an  elevation  of  about  2,400  metrei^V  .  The  same  * 
kiiid  of  observations  have  been  made  with  respect  t!o  oochliarea 
officinalis,  thymus  serpylhiin,  and  vulgaris,  digitalis  purpurea, 
nardtts  stricta,  potentiUa  vema,  iritillariatm^eagris,  asplenium 
▼iride,  anthoxantham  odoratum,  and  phleum  pratense.  SevenI 
apectes  of  llie  cariees,  scirpi,  and  junci  are  found  in  the  saitt€ 
mmitj  of  situations ;  and^  in  shorty  the  nmnber  of  plants  to 
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ikmkUMaff  to  adduce  any»moTtt'pailiciillaejyiu»tratioii04  <ilt  ift  tii 
btr^^jdMrmr'tini  «tb6>above  exan^Ies  am  aU  taJmifimi  piants 
witkiMUlpioQOMB  OffgtiBS  of  fmctificaftuMfyjth^  •  identity  jofwfaic^ 
it^iBittune  ew  to  ftaeertam;  if  th«  orfptogtumiibe  tatHM-into 
aisbaimty  the  oDurvvtiom  will  apoly  atUI noAKe  ^eneraU|i^    . :  '.n. « 
'  4;  AnMig>tlMMe  pknts^whiCT  ecaiiiot.eiidwe  a-tMqi0^^ 
Hwt-iit*  eitMr  too  hif^h  or  too  low»  m/oboervo  that  wtai  they 
gtow.  in  diAMol  latitude^  it  is  at  sudi  heights  that  iheftfMsttoC 
^W'tfioTatioii  autfjr  eompenBate  that  ofAe  latiliMte.  Tfana  vMnr^ 
piiwte-of 'the  Aljps  ana  the  Pyreoe^i  mw  ia  tiie  plaina  ofi  tUa 
QOitkef  Fm&ee ;  and,  ontheoontraiy,  me  Laplaad  j^ta^  udeiA 
they  grow  in  France,  are  found  on  the  mountaine.  Tbeisasir^ 
fega  groenlandica  grows  on  the  Pyrenees,  at  an  elevation  of 
fifom  3/278  to  2,400  metres  abuve  the  level  ol  the  st^a ,  the  LinncEa 
borealis  is  not  found  in  the  Alps  at  a  height  less  than  from 
1,^0  to  2,000  metres.    The  chesuut  iiourishes  in  the  plains  of 
the  north  of  France,  on  the  hills  in  the  south  of  France,  and 
ascend  to  a  coiisiderabie  height  on  the  Appemimes  'aiJeJ  da 

4.  Plants  which  are  cultivated  on  a  great,  scaje  obey  \<i\s^. 

'  entirely  corresponding  to  the  above  ;  those  which  vegetate 
latitudes  vegetate  also  at  allh  eights.    M.  Humboldt  informs  uSi 
that  the  potatoe,  which  flourishes  so  well  in  our  northern  conti- 

.  nents,  is  cultivated  in  Chili  at  a  height  of  3,600  metres.  The. 
same  kind  of  ramiQiks  may  be  made  upon  the  different  species  oC 
gmiiiy  and  they  may  be  likewiie  extended  to  thos^i  planta  whtil)|i 

'  ana  more  impatient  of  cold. '  The  highest  point  in  whiah^inaize! 
ia>>t)egalaiiy  cultivated  is  above  the  village  of  Lencans,  in  the. 
department  of  the  Lower  Pyrenees,  at  a  height  of  about  IfiGS^- 
metres.  Setting  out  from  this  pointy  whioh  is  in;the  43d  degree 
of  latttnde,  and  going  6^  north,  we  come  to  the  neighbourhood 
of  Mans,  most  northerly  part  where  maize  is»  cultivated* 
,  The..same  observations  may  be  made  upon  the  vine,  the  fig^  and 
the' olive  -;  and  from  aH  the  facts,  both  those  .that,  refer  to  wsU, 
and  those  t^t  refer  to  cultivated  plants,  we  arrive  at  the  sttn* 
conclusion^  that  such  as  ha^e  limits  relative  to  a  mean  .tenvMtt 
atore,  have  them  equally  in  latitude  and  in  elevation;  and  umt, 
on  the  contrary,  such  as  grow  almost  equally  well  at  all-  tempei* 
atures,  are  found  in  all  latitudes  and  at  all  heights.  .  • 

Although  these  facts  prove  that  the  influence  of  temperature 
is  very  considerable,  yet  it  has  been  observed  that  the  inean 
teuipcrature  is  by  no  means  a  correct  guide  for  us  to  foliow  in 
the  appreciation  of  the  effects  of  climate  upon  vegetation.  But 
it  is  to  be  remarked  that  the  distribution  of  the  heat  in  tlic  ditier- 
ent  seasons  of  the  year  has  a  very  powerful  effect  upon  ti>e  Hfe 
of  vegetables,  and,  consequently,  upon  their  geography.  We 
know  that  ahsohit*^  elevation  produces  upon  the  distribution  of 
the  Jiiean  heat  au  eln^cl  analogous  to  distance  from  tiie  ecjuator; 
th^s  the  nearer  \¥e  are  to  the  equator,  or  to  the  level  of  the  sea. 
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wiailt  die  fmUbitmwe  ai»iftolB^t|ie  ^eqtiiitary '  tiil>fiK)i»  ^hsiewtkmi 
the^s^itlieiiiioieiiiAraioe'tlieTe  isiietMen  theJKlB^Qon^teo*' 
wk'obseive^if  itnaiogy  between  diesetwoeatoUieiiSiJvnliMBspM 
to '  A  climttiOy  and  a  si  mi  larity  in*  thtiv  -viMoiafcle  r  pcxlucta  onsj 
Thus  the  tne  lAich  tliriveswe  nearesli  to  Sie  pole  is  ihpkiaoBi^ 
tm^^^mAmme  trewui<  found  on  the  Alpvebove  die  regioAitf  A6. 
pines,  o  I»  general:;  eTOgfeens*  are  nuB  both  'iot  the  notiditnl' 
ated^^iMMb.'eierviftted  •  r«{loaa>  gv^  if  they  aofe  Ibniidl  itharefrr^ 
k/oiily  siioh  as  haiv^  awUhaped  leaves,  on  aecouni  oi  tfaeratM} 
wiiieh,  aoomniilatkig  on  mm,-  eidier  freaaes  tha  yoiii%.«hiMlh 

'oeteeakfl -the branches.  •  In  the  wfld  teie,  pemaads^^gmttoimn 
iMMcnaiitoroaa  in  poportion  to  thcMse  that  are  anliiialy.-'Wlietbat, 
lae  Mttde  from  'the  equator  or  fe>m  ike  terel  of  tiie  oocmv  Thapo 
'oevtain'  caosea  .  which  operate  in.  a  diferent  mgnwfr.  tipon- 
cidtiwatedt  phiits^  bat  this  fenns  no  objection  to  the  s^eaaari' 
ptineijil^widoh  has  been  laid  down,  or  to  the  analogy  which-Hj^e'  • 
obaerve  between  a  noathem  latitoda  and  a  greal  eleiratiQttfc(..f' 
nit'iatwall'knovfnt' that  light  acts  poweffbily  upon /ve^tabiesv 
It  excites  their  transpiration,  determines  many  of  their  motions, 
afid^ems  to  produce  in  them  many  chemical  changes.  When 

.  they  are  deprived  of  light  they  become  white,  flaccid,  and 
drawn  out;  on  the  contrary,  the  effect  of  a  bright  light  is  to 
render  them  more  vigorous,  and  to  increase  their  colour,  firm- 
ness, and  all  their  sensible  qualities.  There  are  tliree  dillerent 
ways  in  which  plants  are  subjected  to  the  increased  actiun  of 
light,  accorduig  to  the  situation  in  which  they  are  found,  la 
the  equatorial  regions  the  sun  acts  upon  them,  during  the  whole 
year,  with  great  power ;  in  the  northern  countries,  during  the 
suniQier,  while  the  process  of  vegetation  is  going  forwaj  ds,  the 
sun  remains  a  long  time  above  the  horizon  ;  and  in  lofty  moun- 
tains, the  ranly  or  puniy  uf  the  air  causes  the  hght  to  be  more 
intense  than  m  the  plains.  Many  of  the  facts  which  have 
generally  been  ascribed  to  the  operation  of  temperature  upon 
plants  vv  uld  appear  to  be  rather  owuig  to  tlie  action  of  light. 
i\l.  Tluuiboldt  has  particularly  attended  to  this  subject,  and  nas 
attnbuted  to  this  cause  the  irreater  propurtion  of  resmous  and 
aromatic  substances,  winch  is  found  m  plants  that  grow 
between  the  tropics,  or  on  hi^li  moimuuns.  It  is  probably  owing, 
in  a  great  degxee,  to  tlic  less  nitensity  of  the  h^^^ht,  that  alpine 
plants  can  seldom  be  made  to  grow  luxuriantly  on  plains,  where 
they  generally  acquire  a  li^anched  appearance,  and  a^. delicate 
tanture. 

In  proportion  as  we  ascend  in  the  air,  the  hygrometer  showa 
thatthe  degree  of  moiatuie  4M>ntinues  to  diminish.  This  habitual 
dpfiteBiti  oi  the  air  of  mountauu  tends  to  increase  the  insensible . 
peii^iration  of  plantei  and  consequently  the  abanrption  by^their 
rootSi  !  The  fluid  necespaiy  lor  this  purpose  ia^gaoatidly  »ipplied 
^  the  mcMog  ^  the  boowi  with  wiudv  4iaiainnaita>oi  ih4 
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lii^e^t  mountams  am  Mveied ;  and  it  is  m r  r  pfiliingijij iftiip ili jfljli 

t)l^# 'being'  imiislMd  with  a  regular  ""'pp^y  nf  mtiti>t<iirji  t^Kk 
§^mai  Maia  mrlneii  oocur  m*  «tt  iltwited  «ilQtlioiia^ 

liiiM^ure  topply  the  place  of  wow  in  mosnlaina  thai' >ai^  mfe 
<^3^fmd  by  It.  Plants  that  grow^  at  great  heights  miintialwjj 
HeceF^sarily  beiPSteied  by  a  noid  whicn  is  at  alow  temperature  ; 
«{ld'«llh<>u|h  we  are  nol  able  exactly  to.  learn  tke  effiM^^hiel^ 
]i^pit»di^d  unen  planla  fay  the  lemperature  of  the  water  whisii 
itfMftj^itNl  ta  Uiem,  yet  weWve  naay  fiMla  which  wcnIdJead  W 
t»  'include  that  it  must  have  a  coaeidemUe  iafcunoa  .iSMiK 
^smtt^latm  that  tropical  plaala  wiU.iiotbear  Tenr  cDU^i$(»te»; 
and,  on  the  cotttraiy,  it  is  observed  on  the  aidea  oc  hiUe,,  IhttHif 
WenaieeftuMi  every  eold  apring,  the  plants  that  jjrmi  rniidrl  it 
al^^ohaswe  genenUyfirainaoeld^^  iAaobaeRfl^ 
tion  the  fevene  of  thia  has  been  observed  with  respect  tOtimiift 
eprings,  whieb  aie  found  to  be  enrroiuided  plaTi4ei>thttt  mt 
natives  «ef  a  kwev  eitaetkn^  or  move  eoufthenaiatHMek  *  t** m 

With 'Inspect  to  the  queationy  whetherdie  mKty  ofithntaiTy 
whS^  is-  the  direct  and  inunediate  effect  of  ahaofete  hftight^  >  b^a 
any  inflnenoe  upon  vegetation,  we  may  «haerve,  thaMia  piMta 
aet'dieiaioaliy  upon  the  air,  eipeeially  upon  the(«#»y@en0iis 
portieii'Olk^  it  H  neeeeaaiv  that  the  ataMephene.be  aunioies^ 
dense  t»*:«upply  liiem  witn  the  reqniake.  quantity  of  oxra^. 
We  hav^y  however,  reason  to  suppose  tluit  the  air  of  the  highest 
mountains  is  sufficiently  dense  ior  this  purpose;  the  ab^iilute 
quantity  of-oxygen  absorbed  by  plants  is  not  very  eonsiderable; 
it  lb  iuither  stated  that  they  exhale  as  much  ux\  litu  a^  they 
absorb,  and  although  Al.  Theodore  de  Saussuie  hus  observed 
that  the  succulent  plants  absorb  the  least  oxygen,  vet  it  kijown 
that  plants  of  this  kind  are  not  those  which  fluun&ii  the  bettin 
mountainous  situations.  M.  Humboldt  has  suggested  tha^  a 
rare  atmosphere  may  act  upon  plants  by  augmentinor  the  ev^oo-* 
ration,  ana  perhaps  the  idea  may  be  allowed  to  be  correcl»(irbMt 
the  effect  mxxv^i  be  very  inconsiderable,  and  ia  scaifcely^  if  atudli 
to  be  perceived.  "  ■ 

I  Vom  the  above  remarks  it  appeal's  that  we  may  lav  dowii.jpx 
laws  or  general  principles  respecting  botanical  ^  eopxaphy.  ! 

1 .  The  dei;i'ee  of  rarity  of  the  atmospherical  uir,  consiJLi^red 
independently  of  ever\'  other  circumstance,  between  the  iev^of 
tlie  sea  and  tlie  limit  f)f  perpetual  snnw,  does  not  ii}>peur  to  ]|||ve 
any  very  essential  iliicci  uction  upon  the  geography  oi'  plants. 

2,  The  geography  ot  the  plants  of  different  regions  is  piiiu  ipaiiy 
determined  by  tlie  Tnean  temperature,  and  by  its  annual  phases. 

3.  As  the  m(2\)\\  temperature  of  a  given  place  is  determined  by 
the  latitude,  tlie  absolute  height,  and  the  exposure,  it  follows 
that  the  nearer  we  are  to  the  equator,  and  consequently  thf 
more  important  the  latitude  and  the  exposure  are,  the  mora 
iudueuoe  the  ahfiofote  height  haa  upon  the  bahitalion  of  pUmt^, 
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iipt  BMitilUk    •ttongjgfcl^iim'  birtPHM4|» 

tt^^Mtidif  ()f  ifmf  ele^a  dhttnctB  bhcL  tint,  of  tb9  iioi^^Mm 

WIlVCvlYy  UMMMft'  ^nUdl  'llUuUlf  vWCSy  tnCOy  OQGDDlQfmOlv  fWB  m 

prbj^dmoti  as^e  leMtm  fiom  tiie  eavator,  ^  ftM4keJ»vieI  of  liU 
ietf.  J&t)ttrcfeilati3»  there  are  vety  »w  wbi(ili>m«lNiat€ii»l^^^ 

.  fSliMfte       to  260  metres  of  absolute  heigbt  ofieet  Ik^ 
tfentiperatare  elinoflt  in  ihe  same  manner  with  adegree  of  latitude, 
^-Wti  BhaDi'te  eble  to -fix  the  corres^ionding  limits  m  viegetaUe^  m 
*ttte  fefcale  of  heights  aiid  in  that  oflatitudes.     •  •  • 
"  ^Td  the  memoir  are  subjoined  four  tables,  containing  lists  of 
the  plants  that  are  found  in  France,  arranged  accopding  to  the 
heights  at  which  they  grow.    In  the  first,  we  have  the  plants 
"which  are  never  found  m  Frances  below  2,000  metres  of  absolute 
height ;  in  the  second,  those  wliich  are  only  found  in  France 
between  1,000  and  2,000  metres  of  absolute  height;  in  the 
third,  those  which  grow  in  Frnnce  indifierently  above  1,000  or 
'  2,000  metres  of  height,  but  not  below ;  and  ni  the  fourth,  the 
plants  which  grow  in  France  inditferently  below  and  above  1,000 
metres,  omitting  those  the  ditierence  of  which  between  the 
minimum  and  tne  maximum  does  not  equal  1,000  metres.  In 
'mil  these  hsts  there  are  no  ciypto<:^'amian  plants  admitted.  The 
iiesnlts  that  may  be  collected  from  tliese  tables  arc  as  follows  : 
The  first  table  contains  (iO  species  all  perennial ;  tlie  second,  206 
species  all  perennial;  the  third,  154  species;  the  fourth,  517 
'  species.    From  these  tables,  besides  the  ci-yptogamian  plants, 
which  in  France  amount  to  1,500  species,  are  excluded  700 
annual  plants,  which,  lV)r  reasons  mentioned  above,  can  only 
grow  in  places  where  the  snow  lies  for  a  considemble  length  of 
time ;  300  marine  plants,  which,  having  a  necessity  for  sah  water, 
cannot  grow  except  on  the  sea  coast,  or  in  salt  marshes  ;  about 
800  plants,  which,  requiring  a  certain  degree  of  warmth,  cannot 
grow  in  the  plains  of  the  north,  or  in  the  mountaina  of  France ; 
^And,  lastly,  about  300  species,  which  am  too  lire  or  too  little 
known  to  enable  m  to  ttffirm  any  thing  m&  certainty  eoiMseining 
them.   There  remains  abodt  1,500  species,  which  grow  in  all 
ditnatkM^-iadiflereatly,  making  op  a  total  of  &fiSo  that  are 
'kidigettouH'mFffaaoe. 
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Article  III* 


Suppiement  to  the  Iceland  Meteorology;   By  Mr.  Gladstone^ 

'    Mr.  Park. 


Day  of 
the 


Hourdfldbe 


181S. 
May  1 

Si 


4 


8 
.9 
10 


11 


12 

13 

14 
15 

16 

n 

18 

19 
SO 


10  a.  m. 
S  p«  n* 
9  a.  Hi. 
2  p.m. 
8  a.  m. 
S  p.m. 

8  p*m, 

10  a.  m. 
7  p.m. 
9a.  B. 

1  p.m. 
10  a.  m. 
5  p.m. 

9a.ak 

7  p.m. 

9  a.  m. 
5  p.m. 
9  a.m. 

4  p.m. 
9  a.  m. 
4  p.m. 

4  p.m. 

10  a.  m. 
12 
l'p.«t.  i 


10  p.m. 
9  a.  ni. 

5  p.m. 
8p.m« 
9  a.m. 
4  p.m. 

10  p.m. 
8a«m. 

8  p.m. 

10  n.m. 
3  p.m. 

9  p.m. 

1 1  a.  m. 

10  p.m. 
9a.ai. 

IS 

8  a.  m. 
3  p.m. 

11  p.m. 

9  a.  m. 

6  p^m. 
10  a.  m. 

6  p.  m.  , 
10  p.m. 


D^rees  of 
therm,  of 


Remarks  oa  weatlmr.' ' 


47 


44 

51 
.50 
54 
85 

ill  the  tan. 

49 

45 

48 

55 

48 

50 

48 

45 

42 

49 

48 

51 

50 

48 

50 

18 
in  the  yoo. 

50 

48 

78 
in  the  laa. 

SI 

.89 

i8 

80 

30 
32 
2S 
85 
99 
43 
44 
33 
48 
38 
45 
50 

*S 

48 

35 
46 
43 
89 
40 
85 


Calm,  clear  ;  snow  melting. 

Galmj  mlUr  light  dhmiM  ami  MoMne. 

Clear.    Wind  £.  moroiog }  W.  ereoiag,  and 
moderate. 

E.   Rain  io  morning  j  afternoon  floe.  ' 
N.  &  aKdarate.   Clear.  ii 

N.  £.  varying  to  S.  h.  and  W.   line,  c 

•    !•  If 
N.  E.  and  N.  W.   Mae.       >  > 


K.  E.  in  the  raoroiag,  with  raia.    Evening  S. 

aadfair.  '\ 
N.  W.  aad  W.  madarate.  •  R^mdaip,  tmaa 

rain. 

N.  Wry  fine  and  mild.  lu  the  evening,  E. 
The  Icelanders  predicted  fcday  a  gale  of 
irMwbMi  did  aat  take  place.  ' 

N.aiodarate.  Clear.  £.  in  tlia  eveoii^. 


IT.  S.  with  rain  |  evening,  blowi  hard  flrom  N. 


.1 


N.  N.  E.  blows  fresl).  Ice  in  the  morning  the 
thickoesf  of  a  crown-piecci   In  the  ei^eoing, 

R.  moderate.  Thadiillt  to  tlwt.if<HiCb.«r  Jld* 

kiavij;  again  covered  >vith  sactWi .  ^1 
S.  £.  fresh  breese*'  -  Fartially  clear.  ' 

8.  £.  a  heaver  gale  all  diy.   tl^r,  hv^'^y 

out  at  sea.  * ' ' 

S.  E.  heavy  gale  still  contiaiieB,  wiUr  #iM%li 
day,  :i  ,  \,tt  (Vbadc 

S.  more  moderate*.  Heavy  showers,  in  the 
eveninj;.  A  saWhimi  mif.  IredJbtbd  by 
the  Icelanders.  ^  «■  -  , 

N.  Cloudy.    In  the  evening  a  heavy  giUe  from 

the  N.   Hills  agajn  covercfd  wi^  smnr. 
N.  gale  ttlU  continn^  Glovd^"  lb  tae  even- 
lag  dear. 
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1813. 
May  21 

23 


S4 


25 


■J  0(8.JII. 

1  p.  111. 
.8i|/..'10  a.  ui. 

2  p.  ni. 
10  a.  m- 

2  p.m. 
9  a.  m. 

H   p.  Ml. 


27 
88 
S9 
SO 

»1 
I 

2 


d  ft*  IDs 
3  JHBt. 

H)  a.  in. 
1 1  p.  in. 
10  a.  in. 

9  a. rn. 
1  p.m. 


lO  a.  rn. 

S  p.oi. 
•^^1  a.  jbi. 
'  8  p.m. 
9  u.  in. 
3  p.m* 
Jane    t    11  a.m. 

f)  p.  in. 
10  a,  ni. 
itr'  4  p.  in. 

7  p.m. 
d      S     10  a.  m. 

4i    10  a.  ni. 

8  p.  rn. 
;A|  N  10  a.  m. 

7  p.  m. 

10  a.  01. 

11  a.  ui. 

✓i  ut'itl IOa.i». 

7  p.m. 
8      9  <).  m. 
•til J  -(Ti;  :i  S<p4m. 
giiisr'jf  >1'1  ^.  m. 

■  'n  V  -  r^J^  "'- 

^'       8  p.  in. 

10  11  a.m. 

11  10  a.  m. 


Degrees  off! 
(iienii«-  iiir  I 


S7 
.S8 
.S2 
4i 
43 
45 
4T 

in  the  sun. 
■<49 
;il 
52 
32 
51 
53 
49 
4:3 
3J 
5S 
54 
47 
.  52 
50 
47 
42 
45 
46 
48 
4H 
48 
^2 
48 
58 
55 
53 
69 
BS 
51 
46 
43 

'  (59  ' 
44 
51 
52 
66 
56 
50 


Remrlu  on  weather. 

-r  T 

N.    €l«an    A  lieavy  gale  all  day. 
^r.  B.  fvedi  breeae*  •  Ver^         r,  <  { 
N.  E.   Very  line.    Even  log,  N.  W. 
W.'  Fine.  SveningyN.  E. 

.n  t  I 

N.nodepate.  Rnlta.  Affteraoai-caM^  clear. 

..i  .if, 
.  ? 

N.  W.    Cloudy.    Evening,  Hj  ^  i  : 


J.  


Oaim.  A/terDODO,  rain. 


C    Clear,  fine.  < :  Evening,  a  IbtaTy  sqoll 

from  N. 
S.  iL  raiu  }  blows  fresh. 


.f,  1 


8.  £.  blows  hard*.  Rain,   fiveaing  moderate 

S.  £.  muderaie.    Raio.    Afiemoon,  W. 

S.  W.  blows  freali.    Cloudy.  Afternoon,  a 

Tntf  <*t   VV. 

W.  inodqralc.    Evening  S.  aad  iiue. 

-n  ■ 

I  , ,    .\  • 

S.  moderate.   Rain  all  day.  < . :  Very  thick. 


S.  W.  moderate.    Kain  aii  day. 


N.  laadesaCe.  Fair. 


S.  B^aadnda. 


S.  moderate.     Fair.    Aftcriioon,  cootiaoal 
rain. 

N.  W.   Cloudy.   SqoaUs.  .i|  i 

ii.  varying  lo  S.  Jb.  audX. £.    l:.veiiiiig,  blowf 

.  -(Iiaurd.  ' 

K«  Clear.   Blows  freib*  v 


I 


K.  E.  Cloudy,  bat  fine. 
Ki  B.  moderate.  Fine. 


Q/aAhj|4ay^  weIeft  lUiVi^vlgfor  the  interior  of  <he/sliind,  and  did  not 

antfl  the  13th  of  (his  montii.    Puriog  thU  period  I  have  only  the  following 
ifjthort  iirtticrs  nf  the  thermometer  :  at  Reikiim,  hot  springs,  on  the  i3th,  in  the 
shade,  60°  j  iu  the  sun,  68^.    Wind  S.    Very  fin^r^ 


■^t  9ffl 


2  p.m. 
midnight 


47 
54 

nianigni        .,44   ,^  . 

In  5*    .,«.R>«ft<»feeae,  ; 


S.  W,  Very  .tine. 


9 


Cloudy. 

r  1 
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Iw^y  of 

the 
nratlu 

Uour  of  the 

day. 

1813. 

Jttie  17 

8  pm. 

]0  sum. 

1 1  a.iD. 

9  ^.ID. 

19 

11  a.m. 

12  m. 

1p.«. 

flO 

IS 

U  p.m. 

SI 

11  a.m. 

6  p.m. 

22 

lOa^Rb 

ISa. 

'23 

11  a*  m. 

6  p.m. 

84 

11a.  la.. 

Dejjrees  of 
Ih^fB.  of 

Fahn-nhcit. 


«1» 
40 

68 

79 

52 
82 
65 


25 


26 

27 
1 

3 
4 

5' 


} 


!!■ 

19 II 

12  mid- 
night 

10  B.III. 

11  a«ai* 

12  a.m. 
9  p.m. 

11  a.  Bt> 
2  p«iB» 

10  a.  m. 
9  p.m. 

11  a.  m. 
5  p.ni. 

II  a.au 


57 

46 
55 

55 
55 

70 

in  the  sttfi. 
64 

57 

51 

59 
,  71 
fo  the  tun. 

64 

intheshadc. 
56 
62 


H,  W.  iMy  Mfu  Hut* 

K»  —derate.  Raio.  • 


5a 

56 
iSS 

58 
58 
54 
54 

5B 
59 
61 
#0 

64 
65 


N.  W.   Clear  $  very  fine  :  tlie  most  pleasant 
day  welwve  ftt  Mta  ~ 


8.  Sr-noderate.  Rain. 


£.  varjioi;  to  N.  mod  N«  W.  Fine. 


N.  E.  Floe,  dwr. 
N.  nr.  <aetr,lM. 

N.  W.  moderatCb  Very 

W.  f mil  bveeie^  OMdy*  lae. 

S.  £.  dUtOy  ditto. 

>  "         »  ... 


4  p.  m. 

6,  Again  left  Rtikiavig  for  the  inferior  until  the  "T6th  inst.    On  our  return  we 

received  the  lollowUv;  obserrations- on  tlie  tfaemaaieter  from  a  featluaan 

there.  '  .  • 

V^ryfine.  [ 

* 

•  ♦ 

N.  ma^eiial^   Very  floe. 

heavy  gale  and  rain  alMplQi'* 
$.  B.  moderate. .  )Showeri» 
Ditto,  ditia.    *  ...  1 

S.    aMidanac/  *^Fiaa. 
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7 

\  61 

1 

4 

in  the  sun. 

8 

\  • 

67 

68 

ia  4lie  san. 

9 

74 

ID  (he  sun. 

10 

58 

11 

• 

56 

18 

«      «i>    *  ! 

K9 

IS 

60 

61 
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Ofty  of 

the 
moDth. 

Hoar  of  the 
day. 

Degrees  of 

Iherm.  of 
Fahrenheit. 

Rtpurks  oo  weatker. 

181S. 

■ 

58 
58 
61 

B,  S.  Slwwen.  Afkernooiiflae. 

S.  a  gale.    Skowen.    Ereniog  calm,  and 
'  heny  raio. 

On  the  9th  of  Ibis  month  the  thermometer  gtood  at  the  foot  of  MoQOt  HeoU  at 
^  p.  m.  65^;  and  oo  (he  following  day,  in  the  afternoon,  on  tbcstmmttmf  the 

jDuunlain,  at  Sl^. 

Calm,  rain.  Evening  N.  £• 
S.  E.  heavy  gale,  with  showen* 
N.  W.  Qiear,6ne. 

S.  W.  moderate.    Fine.  x 


Calm,  fine.   Afternoon  S.  E.   Aain  heavy  all 

uight. 

S«  E.  modcrale.  Clonfly. 


JLug. 


17 

7  p.  lu. 

55 

lip.  m. 

34 

18 

1 1-  a.  m. 

62 

WW 

7  p.m. 

59 

aF%r 

19 

8  a.  m. 

59 

1 1  p.  m. 

55 

SO 

8  a.  n. 

58 

a^^7 

6  p»m* 

60 

1  !  p.m. 

5S 

SI 

9  a.  ni. 

65 

>  ■ ' 

4  p.m. 

57 

10  a.  m. 

>66 

rim. 

63 

9  p.  m. 

57 

33 

10  a.  m. 

58 

S4 

{p.m. 

11  a.m. 

6$ 

S  p«m. 

91 

in  ihrt  HUfi 

%*ak  •"■gi« 

S  p.m. 

64 

S6 

9  a.m. 

67 

19  m. 

65 

27 

1 0  a.  m. 

64 

10  p.m. 

56 

^ 

10  a.  m. 

6t 

12  ro. 

63 

'  5  p.m. 

65 

10  a.  m. 

63 

Sp.m* 

'  63 

lO  ft.  III. 

M 
*n 

11  p.m. 

54 

^1 

9  a.  m. 

61 

10  a.  m. 

82 

in  the  tarn 

3  p.m. 

62 

1 

10  a.  m. 

57 

2  p.m. 

66 

8  p.m. 

56 

S 

9  a.m« 

65 

5  p.m. 

57 

3 

9  a.  m. 

63 

9  p.m. 

67 

4 

10  a.m. 

55 

7  p.m. 

56 

6 

9  a.  ni. 

58 

3  p.m. 

64 

18  m. 

63 

6  p.m. 

60 

8  p.m. 

Vou  XI.  W  VX. 


Calm,  hasy.   Afternoon  clear.  . 

Calm,  clear  I  the  most  beautiful  day  we 
rienced  during  our  Btay  in>  the  island,  . 


Calm»  clear. 

N.  W.   Fine.   Blew  fresh  ia  the  evening, 

N.  E.  frmb  lireeKe,  but  fine.  Evening  8.  E.  a 
gale,  with  heavy  rain  all  night.  ^ 

S.  E.  blows  hard,  with  showers.  EveniDg 
c'ilm. 

8.  E.   Rain.  Afternoon  6ne, 
N.  W.  Very  fine. 


S.  £.  fresh  breeze.   Heavy  rain  all  day« 
E.   Rain  alt  day, 

8.  E.    Cloudy.    Evening^.  £.|  a  gale,  witM 

rain  all  night. 
E.and  8.  S.  blows  bard,  with  rain. 

S.  £.  blows  fresh,  with  showers. 

8.  E.  ditto,  ditto. 

S.  E.  ditto,  ditto. 
N.  W.   Very  fine. 

2D 
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Day  of 

the 
month. 


1813. 


Uovroflhe 


Dejr*'es  of 
(hern).  of 
Fabreobeit. 


I  veil 

"t  m-fl 


1 


10 

11 
1$ 


0  a.m. 
7  p^. 

10  a,  n. 

11  ft.in. 


5^ 

56 

54 
55 


S.  F..  a  hurricane,  with  torrents  nf  rain, 
old  mau  who  to»day  crossed  tbemoaotaiiu  to 

tke  4.  «r  J^kevfg,  says  he  oetcr  befen 
witnessed  so  iMtTy  imin  ia  Icdaud. 
8.  £.  a  gaie»  with  fain.  ' 


N.  B.  aodente.   dondjr.   Bveoiog,  K.  W* 

Fine, 

N.  W.  moderate.  Fine,  A  gale  predicted  bv 
the  Icelanders  from  S.  £.  which  actually 
took  place  the  following  day. 

On  the  14th  iuU.  left  Iceland  for  Eogloud. 


Dag^of 

IMMltll, 


Mr,  Park's  Conlinualion  of  the  Register, 

fL  I 

•  I 


1813. 
Aug.  15 


IT 


19 

«0 


24 

85 
26 
27 

-  •  28, 
29 

SO 

I 

SI 


540 

58 
51 
16  5S 
47 
41 
52. 
18'  51 
48 
54 
60 
53 
51 
Sl|  55 
50 

22  5U 

I  M 

!  51 
60 
64 


55 
49 
51 
49 
55 
50 
54 
56 
59 
52 
51 

50 
47 
49 
5S 
49 


SW 


8W 
N 

ir 

NW 
WNW 

w 
w 

w. 

w 

SW 
£ 

8E 
£ 


S 

w 

£ 


M vdl  ndB,  and  blowing  fresh  until  ifoou  %  the  after- 


SW 


SW 

SE 

SE 

£ 


Shonery  and  thick  weather  1  the  e? caiiy  fine. 
Fiae  weather.   8tn>iig  wind. 
Very  iae,  clear  weather. 

Rcfliariiably  clear  natil  aoon  1  the  anemooo,  thidt 

weather. 
Thick  weather.   Blows  fresh. 

Thick  wither,  with  rain.  Breeze. 

Showery,  thick  weather.  Breesdi, 

Nearly  calm  llic  lormcr  part  uf  d^y.    A  fresh  breeze, 
aod  nUa  in  evening. 

Fine  weather  until  noon  ;  ino'ssant  and  hfavy  rain  itt 
the  evening.    Blowiug  trcsh  {  a  gale  with  rain  io 
'  the  Bight. 

A  gale,  with  rala,  the  whole  day  t  the  gale  yw$  hcBTy 

in  the  ni2;ht. 
Fine  until  uooos  ia  the  afternoon  much  laio. 

Blawiag  firesh,  with  vain, 

■ 

Thick  rain.     A  breeze,  l  '  •     *-  * 

Thick  weather.   A  breeze. 

\  ; 

■  ..  12 

A  gale,  with  rain,  until  noon }  the  e? eolag  calm« 

■  -1 

Heavy  rain  until  noon,  blowing  fresh  s  (he  evening  fin^ 
and  calm. 

Fine  weather.  A  biceie  ttntil  tteot.  ^eivyraiala 

afternoon... 


L)igiiizeci  by  LiOO^lC 


1818J        Supplement  to  the  Iceland  Meted^Idgif.  '419 


Day  of 

the 
month. 


1813. 


81 


40 


N 


N 


WNIf 


S 

wsvv 

SE 

EXE 
S 


NW 


SE 


Remarks  ^  f^cadier»f  I 


Very  (hick,  dark  Mreather,  blowing;  hard:  i$ien  ap« 
p^ars  to  be  a  fall  of  snow  in  the  niouutniHb ;  tim 
whole  of  Essian  ob-;ctired  daring  the  day  :  in  after- 
noon a  ticavy  gule,  with  raioi  and  occasliuaall^  a 
sprinkling  of Vinow. 

The  i^le  continues.  Weather  mtberelearer,  the  mono- 
tains  covered  with  hdow  tO' tliefar*  btfft«  sl^ho^le 
treinenrtuus  In  tho  ni;;hf. 

The  gale  ba«  moderated  a  iutle.  Ti^ck  snow,  wltich 
ceased  at  live  p.  in.,  and  weather  betted;  a  bard  frost 
in  the  nfgbt. 

A  breeflc*  Very  floe  weather  i  m  baid  Arbit  ia  algbt. 


Very  Arte  Wealh^.  A  breeze. 
Dark  weather,  blowini;  hard. 


rni 


A 


Remarkably  clear,  fine  weather. 
Very  line,  clear  weather.  A  breeze. 

Showers  of  rain.   A  breeie. 

Occasionally  calm,  heavy  rain  until  noon,  the  after* 

nooii  tine.  ' 
Very  clear,  fine  weather.   A  breeze. 

Same  as  yesterday. 

Thick  rain.   A  breeze. 

Thick,  occasional  showers,  blowing  fredl. 

Showers,  blowing  iiard  until  aooa.    Af  g>iie,  with 
heavy  raiu,  in  afternoon.  •  - 

Thick  rain,  and  a  gale,  which  abated  ia  evening.  - 

Showers  former  part  of  day  ;  the  afternouu  very  fiae* 
A  breeze.  Nt>riherft  ligbts  .very  brilliants 


Clear,  fine  weather  the  fore  part  of  the  day ;  heavy 
rain  ia  aftersoop.  A  brecae. 

Showers,  and  thick  weather  the  fore  part  of  4}ay  {  the 
afiernouu  line.    A  breeze.  *  ':' 


Thick  showe^.  A  breeze. 

Fine  w  eather.    A  breeze. 


■I 


2  Hi 


4$ 
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SufpUment  to  the  Iceland  Meteorob^  [Jvhb, 


1S13. 
IH^f/SS 


99 


30 


Oct  1 
4 

« 

....  .  7 
8 


10 


450 

54 
46 

f4)  50 

57 
46 
S5'  4S 
57 
46 
f  6!  49 
54 
47 
44 

^ 

47 
49 
53 
4« 

50 
52 
47 
44 
38 
56 
io  sun. 
35 

?yi 

35 
42 
36 
42 
48 
38 
40 
43 
37 
88 
4» 
36 
36 
40 
37 
50 
56 
48 
46 
48 
43 
28 

i  t36t  y 

6li 

10  SIIO. 

S6 
36 
48 

.40 

40* 


3  > 


B 

SR 
E 


SE 

B 

SE 
NE 
NW 

£ 
SE 

N 


NE 

NE 
N£ 
NE 
NE 
N£ 
X 
NE 


NE 

SW 
N 

ariJ   ,  * 


Fine  weaiber.  A  brecicb 


Saaie  ai  yesterdaj. 


A  breeze.   Rain  the  whole  daj. 


Tbick  weather  i  ibowen.  Abraese, 


Very  fine,  clear  weatber.   A  breeae. 


RaiOy  and  blow  iog  bard. 


Af  yeaterday* 

A  gale.   Very  clear.   Northern  lighU  Tcry  brilliaal. 


Blowingfresb.  'The lakecovercd  with  icctb&lf  aniach 

Blowing  bard*  Clear, 


A  gale* 


The  gale  cooiinHei. 

The  Rale  continues,    lu  tUc  evening  heavy  raUu  The 
gale  ceased  in  uigbt. 

« 

Very  fiae  weather.  A  braze.  ; 

Blowiog  fresh,  former  part  of  the  day ;  .in  therafkcr- 
Doon  a  fate. 

lUmarkably  clear,  hue  wcalhcr.    A  breeze.  Noriii. 
era  lights  brill iaqt.  •  ■         ^  -'t 


Rain^  with  breeze;  in  the  af^cruoun  bloYflngbard* 
Blowiog  fregb  }  a  gale  in  the  siglii. 
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«l 
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• 
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31 

CIA 

«q 

«o 
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N 
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21 

50 

K 

'7  1  1 

^'^ 

•W 

31 

S£ 

oo 

3o 

•J  1 

OA 

36 

09 

w 

*    A 1 

SB 

A%. 
40 

43 

W 
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.5  a 

>  •  <  SU 

31 

W 

10 

sw 

26 

NE 

J  <i  ^ 

a 

So 

38 

SB 

30 

s 

31 

sw 

S9 

S9 

N 

1 

SI 

30 

N 

86 

91 

S8 

109 

Remarks  on  weather* 


The  gale  cooCioact, 

The  gate  eoadimei*  The  lake  froiea 

Brecxe.  Fine  weaUier, 
Remarkabty  dear,  itill  weather. 


Same  at  yciterday  1  ikaited  on  the  lake.  The  Aurora 
Borealis  more  brilliant  than  1  bare  tei 

As  yesterday.   A  breeze  in  the  evening. 


Blowing  fresh.  A  sprinkling  of  mow  in  the  middle  of 

the  day. 

Blowing  fresh.   Thick  in  the  monntains*  A,  heafj 
gale  in  the  night. 

Blon  io£  hard.   Thick  in  the  mouuuios. 

A  breece  1  in  the  afternoon  blowing  hard. 

Blowing^  fresh  in  the  Bay ;  nearly  calm  at  Reikevig. 
A  very  severe  frost  in  the  niglnt.   Thb  Is  ealled  by 

the  Icelander*  the  first  winter  Hay, 
Thick  weathpr,    A  hrcrzc  !hc  forc  part  of  tbc  dsy,  la 
the  al  Lci  nuua  iieavy  raiu. 

Thick  rain.  Breeie, 
Same  as  yeittiday. 

Fiae  weather.   A  breeze. 


Occasional  >!H)Tvrrs  of  liaily  thpogh  fine  for  (he  most 

part.    A  breeze. 
Fine  weather.    A  breeze.    A  fall  of  snow  in  the 
night. 

Heavy  faln^  blowing  ffefh ;  mnch  snow  ta  tht  night. 


A  gale.  \ 

The  gale  continues  j  short  ioteryals  quite  calm^ 

The  gale  coottanes,  wllb  laow  |  the^  g^  ceased  is 
ni|^t» 
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lieuiarks  on  weather. 


•'I 


Floe  H-e»tbcr.   A  breeze. 

A  brMM)  aad  wry  fiiiew«itlicr. 

» 

RalndyflsKllMwIioleclagr.  Atoeear. 

Squallo,  tbougb  for  tlie  most  part  fines  snow  io  tbe 
night.  ' 

A  brccse,  with  occuiosal  tjiowen,  anf  teil  animirf 
n  heavy  icale  in  (he  oight. 

Tbifck  MOW  all  Ibe4ftyi  lery^dark. 

Very  fine  weather.  The  Het  of  tbe  MMiy  eMcml 

with  IBOW  to  a  great  depth. 
A  bcavy  gale  %  it  ceased  ui  the  nigbt. 

Very  fine  weatben;   A  moderate  breeze. 


fxeih  breeze.   Snow  in  tlie  nigbt. 

FrcA  breesr.  Thick  weadier. 

Calm  at  Reikevig,  bot  blow  ing  a  gale  out  at  X, 

Blowing  frcih.  Thick  futw. 

Aa  yesterday* 

Blowing  hard.    Much  drift  snow. 
Blowins  fresh,     Th»»  weitlirr  clear  and  fin^'. 


thermoineter  rose  oioe  degrees  in  half  an  hour. 

Same  as  yesterday. 

> 

As  yesterday* 

As  yesterday. 

A  gale.  Clear  weather. 


■  / 


Article  iV. 


Chemcai  find  PJiymhgical  ]vrs(  arches  on  Ipccacuanhf^. 

Mm.  Magendie  aiid  Pelletier.t  ,  .  .  ..^ 

T*H»  atttbofEi  remark  that  although  the  natural  iustcnry  df  ihij* 
^]l{iista|ice.  hai,  been  accurately  examined,  yet  wealr^'stW  ordy 

•  Abstiactcd  from  a  paper  zead  to  the  Royal  Academy  of  Sciences,  Feb.  1817. 
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i^ff  jmjM^rftctiKr  aeqnahited  with  its  chemteaNukl  f^yi^obgiod 
properties.  They  accordingly  divide  their  mettibir  iMrVtfb 
|>arts,  corresponding  with  these  two  subjects.  ■         '       *"  * 

'Wkh  respect  to  the  chemical  composition  of  ipecacuanha,  the 
last  experimentalist  who  has  examined  it,  before  the  authors  of 
the  present  memoir,  is  M.  Masson-Four  ;  and  the  result  of  his 
exaniination  is,  that  it  consists  of  gallic  acid,  mucilage,  extract, 
and  resin.  He  conceives  that  the  active  pruiciples  of  this  root 
are  the  extract  and  the  resm  •  that  alcohol  dissolves  the  resin, 
the  gallic  acid,  and  apoiliun  of  the  extract;  that  water  take^ 
up  the  mucilage  and  the  gallic  acid,  but  that  it  does  not  dis- 
solve any  of  the  resiu.  This  analysis  is  so  manifestly  imperfect, 
that  MM.  Magendie  and  Pelletier  resolved  to  vnidertake  a  new 
examination  of  it,  and  they  extended  their  researches  to  three 
different  articles,  which  are  all  employed  under  the  name 
ipecacuanha,  although  belonging  to  dinerent  genera  of  [/lants. 
The  first  is  the  brown  ipecacuanha,  derived  from  the  psycotria 
emetica;  second,  the  grey  ipecacuanha,  ])rodnced  by  the  caUi-» 
cocca  ipecacuanha;  and  third,  the  white  ipecacuax^a,  the  viola 
emetica. 

The  brown  rpecacuanha,  that  procured  from  the  psycotria 
emetica,  was  the  one  tirst  examined.  Tlie  cortical  part  of  the 
root,  bein^  possessed  of  the  most  active  properties,  was  separated 
from  the  liqrneous  part,  and  was  made  the  subject  of  the  follow 
ing  experiments.  It  was  reduced  to  powder,  and  then  digested 
with  sulphuric  ether,  hrst  atthe  teinperatun"  of  the  atmosphere, 
and  afterwards  artihcially  heated.  The  ethereal  tinctures  were 
evaporated,  and  a  fat,  oily,  odoriferous  substance  was  procured. 
-The  ipecacuanha  which  had  been  acted  upon  by  ether  was  then 
digested  in  hot  alcohol,  until  nothing  more  could  he  extracted 
from  it  by  this  re-agent.  Some  white  flakes,  of  a  matter  which 
resembled  wax,  separated  from  the  alcohoUc  tincture  ;  and  more 
of  this  waxy  substance  was  procured  by  dissolving  in  dold  water 
the  residue  obtained  by  evaporatioff  the  tinctore.  This  residue 
was  of  a  reddish-saffiron  colour.  The  part  of  the  ipecacuanha 
which  is  soluble  in  cold  water,  was  procured  by  evaporation  on 
the  water-bath ;  it  was  reddish-brown,  very  dehquescent,  bitter, 
and  nearly  without  smell ;  it  was  powerfully  emetic,  and  shghtly 
reddened  blue  vegetable  colours.  The  acid  which  this  extract 
coR^ined  was  in  Very  small  quantity ;  it  was  conceived  to  bis 
die  gafiio  acid ftom its  producing  agreed  fcoiour  with  acetate  of 
iron. 

-  The  extract  was  precipitated  from  its  solntion  by  acetate  of 
lead ;  the  precipitate  was  washed,  and  tbe-  l^ad  sepai'ated  hn^ 
0iii]^hnretted  hydrogen,  by  which  the  emMc  principle  was 
obteiiied  in  a  separate  state.  Frbm  the  nature  of  the  action  of 
the  acetate  of  lead  in  this  process,  it  is  probaUe  that  the  sub*- 
stance  whtefa-  it  pittdlpttates  is  homugeneOtlid.  Wtei)^'itfcoi(dl< 
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'had  no  more  effect  upon  the  ipecacuanha,  it  wto  treated  with 
cold  wutfT.  the  water  beciune  nuicila2"'Hn!i:^,  and  by  evaporation 
11  <rr(  y  snbsiaiu-.e  was  obtained,  \vhi(  ii,  by  nipans  of  alcohol, 
became  white,  at  the  same  time  that  a  quantity  of  the  emetic 
matter  was  sepiu'ated  i'n^in  it.  The  white  substance  that  was 
left  seemed  to  be  a  pure  gum ;  by  means  of  the  nitric  acid  it 
furnished  oxahc  and  mucous  acids.  What  was  then  left  was 
the  li^eous  matter  combined  with  a  quantity  of  starch  ;  these 
two  substances  were  very  closely  united  together,  so  that  there 
was  some  difficulty  in  separating  them.    The  presence  of  the 

-starch  was  indicated  by  the  effect  of  iodine  upon  it,  which 
instantly  produced  a  beautiful  blue  colour  .when  added  to  the 
fluid  contaiziing  it.   The  mean  results  of  a  number  of  experi- 

*  mente  gave  the  foilowing  proportions  for  the  coastituents  dr  thi& 
oorttciupart. 

Fat  oily  matter •   2 

Emetic  matter   ««  16 

Vegetabhi  wax  •••••   6 

Gum   10 

Starch  

Woody  matter   20 

Trace  of  gaiUc  acid  

Loss  •  •   4 

loo 

#  ■ 

The  following  is  the  analysis  oi  the  lutemal  woody  matter : 

Emetic  matter   1'15 

Extract  not  emetic   2*45 

^imi.   3-00 

Starch   20*00 

Woody  matter   G6*6 

Traces  of  gaUic  acid  and  Ikt  

Loss  •  •   4*8 

^^^^^^^^^^^^  « 

.  100-00 

«  » 

The  eztractiTe  matter,  indicated  in  this  Imt  analysis  as  not 
being  emetic^  seems  exactly  to  resemble  the  common  extracts 
procured  from  woody  substances  in  general ;  it  may  be  separated 
from  the  emetic  extract  by  the  galhc  acid,  which  does  not  act 
upon  the  common  extract,  while  it  forms  with  the  emelic  ex- 
tract a  very  copious  precipitate. 

The  authors  then  proceed  to  exaiiime  more  particularly  the 
properties  of  tlie  tVti  ty  matter  and  the  emetic  matter.  Tlie  fatty 
'  matter,  which  is  separated  from  ipecacuauha  by  means  of  ether, 
is  of  a  bgautifui  Uowm^ih  yellow,  colouTj  aiid  coauauaicales  to 
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.  alcohol  and  ..to  ether  a-  bn^t  wMen  hue ;  it'.baafiheliot'atfd 
.  .acrid  flavoiiy •  of  an  essential  o3^  and  coniaina  lahe  aubstdo^e 
.  TrAkioh.  gives  ipecaeuanha  its  specific  odQur*  By  lieating  oir.d^- 
.tiUijQg  it  with  mter^  it  ma;^  he  separated  into  two  parts^  onarf  a 
*  more  volatile  odoriferotis  oil,  the.  other  a  more  fixed  oil^  whiiih 
h^s  generaily  been  regarded  as  a  resin.  '  >; 

To  obtain  the  emetic  matter  in  its  most  pure  state,  the  follow- 
ing; process  muv  be  employed.    The  ipecuciianlia  in  powder  is 
to  be  tidied  uith  sulphuric  ethwi,  ujitii  all  tlie  tl^i'y  matter  is 
...dissolved;  then  alcohol  is  to  hv.  digested  on  it,  the  tiactuie  is 
to  be  evaporated  on  the  watcr-bath,  and  the  residue  redissolved 
ia  cold  water,  by  which  tliu  wax  is  separated;  it  is  tijen  to  be 
macerated  on  carbonate  of  baryt'^^:s  to  remove  the  eallic  acid, 
'  again  dissolved  lu  alcohol,  and  evaporated.    The  emetic  matter 
when  dried  is  in  the  I'orm  oi'  trans] )a resit  scales  of  a  reddish- 
brown  colour  ;  it  has  scarcely  any  odour ;  a  bitter  taste,  slightly 
acrid,  but  not  nauseous  ;  it  is  decomposed  by  a  heat  ^rreater  than 
that  of  boilinrr  water ;  no  ammonia  is  produced  trom  it  by 
distillation,  thus  proving  lluil  it  contains  no  azote  ;  it  deliquesces 
in  the  atmr)sphere  ;  it  is  dissolved  by  \\  atcr  in  all  propot'tions 
without  experiencing  any  chanpi;e  ;  it  is  not  capable  of  beini^ 
crystallized.    It  is  decomposed  by  concentrated  sulphuric  acid ; 
nitric  acid  dissolves  it,  and  has  its  colour  changed. to  a  deep  red, 
afterwards  it  becomes  yellow,  a  large  quantity  of  nitrous  gas  is 
disengaged,  oxalic  acid  is  fonned,  but  none  of  the  bitter  yellow 
matter.   The  gaUic  acid  precipitates  it  from  its  solution  either 
in  alcohol  or  in  water ;  the  alkalies  when  they  are  concentrated 
seem  to  change  its  nature  and  properties,  but  the  substance^ 
which  of  all  others  appears  to  have  the  most  powerfiil  effect  upon 
it  is  the  sub-acetate  of  leaji ;  it  precipitates  it  completely  from 
aU  its  solutions.   The  authors  conclude  from  all  ineir  expert** 
ments,  that  the  emetic  matter  is  a  substance  sui  generis,  pos* 
sessed  of  peculiar  and  specific  properties ;  they  conceive  it  to 
be  an  immediate  principle  of  vegetables,  which  is  found  in  plants 
that  belong  to  different  families,  and  appears  to  possess  the  same 
properties  in  all  cases.   From  its  distinguishing  property,  they 
propose  to  give  it  the  name  of  emetine. 

We  have  afterwards  the  analysis  of  the  caDicocca  ipecacuanhai 
vvliich  is     folio Wfci :        ,  • /- 

j  J  •                    Emetine   14        t  .  »    .  : 

>      .      ■    .     '     Fatty  uinttcr   2 

Gum   16   .1. 

Starch.   18  .« 

,^  I               f  .  .  ;Woody  matter   48  -  '      ...  • 

V   .                  Loss   2          .  . 

-     .    .  Too      •  *  " 
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^^e%Jlowii3g  is  f^ivda  as  t&e  analysis  of  tble  n<daeiiietica  ^ 


i    '  .  Emetiae.   5  '  ' 

«  -  .•         Giun  ....SS 

r  r  Vegeto-animal  auiliter  •   1 

Woody  matter  67 

Loss   51 

loo 


tn  tlt^  second  part  of  the  ];)aper,  the  aaihon  give  an  account  of 
a  number  of  experiments  whicn  were  performedi  first  on  brutes^ 
and  afterwards  on  the  human  subject,  in  order  to  ascertain  the 

physiological  and  medical  properties  of  the  fatty  matter  and  the 
emetine,  the  only  constituents  which  appeared  likely,  from  their 
sensible  properties,  to  possess  any  active  virtues.  It  did  not 
appear  that  the  fatty  matter  had  any  particular  operation  upon 

the  stomach,  wliereas  the  emetine  was  found  to  act  very  power- 
fully. We  shall  oinit  the  detail  of  these  experiments,  and  shall 
conclude  this  abstract  by  quoting  the  three  general  propositions 
which  the  authors  lay  down  as  the  result  oi  their  observations. 

1 .  There  exists  in  the  three  species  of  ipecacuanha  which  are 
the  most  used,  a  pecidiar  substance  wnich  we  have  called  ' 
tmethiCy  and  to  which  these  roots  owe  their  mediciU  properties. 

2.  This  substance  is  emetic  and  purgative,  and  it  has  a  special 
.  actitui  upon  the  lungs  and  upon  the  mucous  membrane  of  the 

intestinal  canal ;  it  has  besides  a  well-marked  narcotic  quality. 

3.  Emetine  may  be  substituted  for  ipecacuanha  in  all  cases 
where  we  employ  tins  medicine,  and  with  the  more  advantasre 
as  this  sulistance  in  a  determined  dose  has  always  constant 
propeitif  s,  which  is  not  the  case  with  the  difterent  species  of 
ipecacuanha  that  are  met  with  in  comuierccj  ;ind  it  has  also  the 

.  further  advantage  of  having  very  little  taste,  and  scarcely 
odour.  .  ' 

Article  V. 

Anhlytical  Researches  on  Bitter  Ahmnds,    By  M.  Vogel:*'  '  ' 

The  almonds  were  immersed  in  hot  mter  for  a  very  ihoct.-.i 
time,  in  order  to  remove  the  brown  powder  md  the  caticb  frith.i , 
wluch  they  are  coTexed.  These  parts  were  found  to  consist  of  %  .r. 
membranous  tissne,  containing  a  portion  of  tan  and  fat  oil.  Tba  : 
ahttonds  were  then  subjected  to  strong  pressiwre,  ao  as  to  fxtifi^ 

"...  fK 

•  M.  VogeVs  paper  was  read  to  the  Munich  Academy  in  Juf}-,  1814;  an  ex-,  ., 
trace  from  it  was  priottd  In  the  Jouro.  PluuriD.  for  Ang •  1817,  of  wbkh  the  aboii  '  { 
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.  an  their  oil  £rqm  then|;  the  oil  obtfuped  in  tUs  wof  ^^.npt 
iliffer  from  that  of  the  Bweet  almond.  The  cake  ten;  aner  me 
pressure  digtiUed  with  water  in  a  laige  letort  |  die  distilled 
water  reddened  litmusi  and  after  beixis  saturated  by  ammonia 
forms  Prussian  'blue  with  sulphiii^  of  isgm ;  a  quantify  of  a 
Yellowish  transpfticent  oil  was  also  obtained^  wl^cfa  sunk  to  the 
bottom  of  the  ressd.  The  residue  in  the  retort  was  found  to 
contain  both  saocharine  matter  and  ^um ;  and  when  it  was  freed 
from  a  portion  of  oil  which  still  adhered  to  it,  and  from  all 
soluble  matter,  it  was  found  to  exhibit  the  properties  of  aoimfl 
cheese,  being  a  chemical  combination  of  oil  andalbumen.  When 
an  almond  emulsion  is  made  with  cold  water^  a  fluid  is  procured 
which  is  almost  precisely  similar  to  animal  milk ;  it  coagukteft  ' 
by  acids;  by  alconol,  by  the  electric  spark,  and  by  heat;  a  cream 
separates  from  it,  which  may  be  converted  into  a  species  of  butter^ 
and  the  emulsion,  after  the  separation  of  its  coagulum,  resem* 
bles  the  whey  of  milk.  M.  Vogel  found  that  the  emulsions  of  a 
variety  of  seeds,  and  also  of  different  kinds  of  nuts,  was  of  the 
same  natin  e  with  that  of  the  almond,  and  almost  exactly  resem* 
bled  arjinial  milk. 

The  es^ential  oil  obtain rd  by  distillation  possesses  some 
remarkable  properties.  hen  the  water  is  taken  from  it  as  much 
as  possible  it  loses  its  fluidity,  assumes  a  waxy  consistence,  and 
finally  crystallizes  in  the  form  of  plates  and  needles.  When 
the  oil  is  kept  in  a  fluid  state  under  water,  after  some  days  it 
becomes  o[)a(pie  find  solid,  and  after  an  interval  of  some  weeks 
it  entirely  disappears.  The  oil  bm'ns  with  a  very  brilliant  flame  ;^  • 
it  is  partiallv  (lissolved  by  potash,  and  also  in  some  degree  by  . 
ammonia.  Wlu n  it  i>  c^xposed  to  the  air  in  small  cjuantities,  it 
is  very  sliortly  coii verted  into  a  crystalline,  semi-transparent 
mass  ;  thesr  crystals  are  soluble  in  alcohol  and  iu  ether.  By 
this  chat! lit  it  nearly  loses  its  inflammability  ;  it  pnelts  when 
suflUciently  heated,  and  again  resnmcs  the  crystallihe  form ;  its 
sensible  properties  are  likewise  much  afiected.  When  tlie  oil 
passes  to  the  rrvstalli/ed  state,  it  absorbs  oxygen.  Dr.  Soem- 
mering, son  oi  the  Professor  of  the  same  name,  gave  portions 
of  the  essential  oil,  as  well  as  of  the  distilled  water  of  bitter 
almonds,  to  dno-^,  and  it  proved  fatal  in  all  cases.  Where  the 
dose  was  large,  the  animals  fell  down  dead  instantly,  as  if  they 
had  been  struck  with  lightnincr :  the  otfu  rs  perished  in  a  few 
ipinntes.  The  doses  are  not  stated  which  were  employed  bjr 
Dr.  Soemmering.  Notwithstanding  this  poisonous  property  of " 
both  the  oil  and  the  distilled  water  of  bitter  almonds,  w  c  are 
informed  that  Dr.  Horn,  of  Berlin,  administered  to  fever  patients 
in  ^  La  Charitc  "  six  dratna  of  bitter  almonds  dail}-,  in  the  form  of  ' 
an  emulsion.   In  this  case  it  is  conjectured  that  the  oil  Bxxd^ 

Eru^sic  acid  were  so  modified  by  the  other  ingredients  as  to  % 
ave  had  their  deleterious  quality  much  diminished  or  ^glmijF' 
counteracted. 
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From  these  and  other  facts  which  were  ascertained,  by  M. 

Vogc'l,  liii  draws  tho  folio wi nor  conclusions. 

That  100  parts  of  bitter  almonds  coiiliuu  the  Jollo vying  ingrer, 
d^ents ; 

Envelope   8*5 

Fat  oil  28-0 

Caseous  matter  30*Q 

Sugar  .  •  6*5 

Gum   '3-0 

Vegetable  fibre    6*0 

Heavy  volatile  oil •«•••••••• 

Prussic  acid   •  • 

< 

That  the  emulsion  of  bitter  almonds  has  a  reiy  ^eat  analogy 
witti  animal  milk;  that  many  seeds  and  fruits,  besides  almonds, 
contain  the  same  caseous  matter  ;  that  the  emulsions  are  coagu- 
lable  by  acids,  alcohol,  heat,  and  electricity ;  that  the  bitterness 
of  the  almond  resides  principally  in  its  volatile  parts,  i.e.  the 
])nissic  acid  and  tiie  essential  oil ;  that  the  essential  oil  may  be 
obtained  separate  from  the  prussic  acid,  and  that  it  will  couiuiu-; 
nicate  to  water  the  odour  and  taste  of  prussic  acid,  without 
giving  it  the  property  of  forminsT  pnissian  blue  v^  ith  iron  ;  that 
the  essentitd  oil  rectilied  with  barytes,  lime,  or  the  red  oxide  of  ' 
mercury  lost  s  its  tiuidity  by  the  contact  of  the  air,  and  gradually 
assumes  the  state  of  white  cTystals,  which  are  almost  without 
^mell.  and  less  volatile  than  the  iluid  oil.  .  1^ 

We  have  subjoined  M.  Bouliay's  analysis  of  the  sweet  almondi-T 
both  as  a  confirmation  of  M.  Voxel's  very  interestiu!^  analysis, 
and  in  order  that  the  clear  pnoiity  i  it  discovery,  that  the  emulsive 
sf  (  ds  contain  not  starch  but  albumen,  may  remain  with  M, 
Vogel. — Ed. 

Analj/sis  of  tlie  Sweet  Almond  (Ami/gdalus  Communis),    By  M. 

Boullay.* 

Tlie  almonds  were  first  exposed  to  a  heat  of  about  1 20°  of 
Fahrenheit  during  a  space  of  three  days,  in  order  to  drive  off  any 
water  which  they  might  contain.   They  were  then  immersed  in 
hot  water  for  the  purpose  of  detaching  the  cuticle,  and  after- 
wards made  into      emulsion  with  water.   The  emulsion,  by 
standing  for  some  time,  threw  up  a  cream  to  the  surface  iiiid 
deposited  a  residuum;  these,  as  well  as  the  ftuid  itsdf,  were^aKi* 
separately  exainined.  The  cream  was  a  compound  of  oil  tBidd^a'^ 
coagiikable  matter;  the  same  kind  of  coagulum  was  dbUe^tUd*^ 
fironi  the  fluid  part,  and  principally  composed  the '  midiMMif|f£ 
{he«e>  coagula  were  both  mixed  with  portKms  of  the  o3«  ^IKTIms 
.  /'      .  .  .  •  noia 

«  Abridged  from  Ja^n,  fksum  Aoff.  U17 1  Ike  tmi  M»  UXfoofhi^mtf^rilit 
In  Ann,  CbiiD.  Dec  181% 
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the  c  lo  iilum  was  separated  from  the  emulsion,  a  fluid  was  left 
which  sppnied  very  similar  to  the  whey  tioni  aaimal  milk  ;  it 
\vaa  bcicciiciiine,  and  after  some  time  acetic  acid  was  develqp^d 
in  it ;  at  a  stiii  later  period  itl)ecame  alkaline. 

One  hundred  parts  of  sweet  ahnonds,  bruised  and  strongly 
squeezed,  produced  480  parts  of  an  oil,  which  was  slightly 
yellow,  almost  \\ithout  smell,  of  a  swfet  taste,  soluble  in  the 
cold  in  60  parts  of  alcohol  and  m  v\o  parts  ot  sulpliunc  ether. 
Bv  ditresting  the  residue  in  ether,  (jO  parts  more  of  the  oil  were 
obiauied  from  it.    The  almond  paste,  when  deprived  of  its  oil, 
mixed  with  a  sufficient  ouantity  of  cold  water,  and  then  forcibly 
squeezed,  discharged  a  nuid  which  slightly  reddened  htmus,  was 
coagulated  by  alcohol,  tan,  chlorine,  the  different  acids,  and  the 
salts  of  lead  and.iaercury.   This  fluid  was  also  coagulated  by. 
heat.    The  substance  that  was  left  aiiter  the  pressure,  when 
dried  by  a  gentle  heat,  became  semiltraQflparent  and  bhtdey  and 
remained  tor  a  long  time  without  experiencing  any  change ;  it 
was  nearly  without  taste  or  odour.'  This  was  the  same  Bubstanci» 
which  had  been  separated  from  the  ahnond  cream,  and  also 
from  the  emulsion  by  heat^  and  it  was  found  to  possess  all  the 
pro{>erties  of  albumen.    A  quantity  of  this  albumen  was  fitiU^ 
retained  in  the  fluid,  and  it  was  Ukewise  found  to  contain  a  true 
ipun,  Tery  similar  to  gum  arable.   Alcohol  separated  from  the 
mass  a  quantity  of  saccharine  matter,  which,  however,  cotild. 
hot  be  made  to  crystallize.   JBy  employing  the  test  of  iodine,  it^  ~ 
appears  that  there  is  no  starch  in  tlie  tdmond.    There  wes  a« 
quantity  of  residuum  after  removing  ihe  oil,  the  albumen,  the. 
sugar,  and  the  gum,  which  seemed  to  be  of  a  hgneous  or  fibrous* 
luitaiie.  M«  BouHay  states  the  proportion  of  the  constitaents  of 
4)ie  smet  almond  to  be  as  follows : 


Water   3*5 

PeUicled  «   5*0 

Oil  -  64-0 

Albumen.   24  0 

Liquid  sugar  •   6*0 

Gum   3(> 

Fibrous  part   4  0 

Loss  and  acetic  acid  0*5  . 


100-0 

The  fi^pwing  remarks  present  themselves  on  the  above  ana^ 

lysis.    I.  The  emubion  of  almonds  is  almost  precisely  ^milar, 
to  the  milk  of  the  ujiimmifer^.    2.  The  caseous  matter,  which 
is  separated  from  the  almond  emulsion,  consists  of  coagulated 

liibuineii  and  hxej  oil,  like  the  cliee.se  of  milk.    3.  It  is  to  the.- 
g^eat  quantity  of  albumen  which  it  contains  tliat  almond  emul- 
.  sion  ])u-sesses  the  property  of  clarilVing  ilaids  in  the  suine  way 
thtit  milk  does«   4.  All  the  emulsive  seeds  contain  albumen  in 
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iiay,  in  aaenv  caies,  ftmtt  a*ttilii  and  plewaMlknplE^Mge'Cbr^UMftf. 
lids,  wh^retne  emubion  cocdd  not  be  digested,  in  caiinsf^fiit^ii^ 
of  the  quantity  of  alboBMn  fl>hleh  it  contains.    6.  S^rcfi'/^^r 

femylact^uos  fecula,  does  not  foroithe  base  of  the  emUlsiveseedU, 
was  formerly  supposed  to  be  the  case.  •  - 


Article  VI.  '* 

I* 

AttafysU  o^"  the  dij'ereat  Varieties  of  Fotatoea,    Bjr  M.  Vau- 

*  *  *  •  , 

The  Society  of  Agriculture  commissioned  M.  V'auquelin  tb 
iindeitake  the  analysis  lor  the  puipose  of  ascertaining  the  reUitive 
proportions  of  starch,  parenchyma,  and  extract,  which  each 
species  contained.    The  whole  number  of  varieties  which  be 
examined  was  47  :  of  these,  1 1  varieties  furnished  from  -7  to  ^ 
of  their  weight  of  starch ;  two  only  yielded  no  more  than  J-. 
The  1 1  varieties,  which  gave  the  most  starch,  lost  only  of 
their  weight  in  drying ;  10  lost   ,  and  six  nearly  ^  by  this  pro^ 
cess.    The  author  observes  that  the  actual  f^uantity  of  starch  is 
greater  than  what  may  appear  from  his  table,  as  a  considerable 
quantity  still  remains  attached  to  the  parenchyma  :  so  that  he 
concludes  that  the  poorest  or  least  nutritive  potatoe  contains  at 
least  J-  of  its  weight  of  starch,  and  the  richest  about  28  part^^  in 
the  100.    The  starch  was  separated  from  the  parenchyma  by 
employing  a  large  quantity  of  boilini^  water ;  but  it  appears  that 
in  this  way  a  portion  of  gummy  matter  would  also  be  carried  otf, 
which  is  contained  in  the  potatoe  ;  that  this  is  the  case  is  proved 
by  this  circumstance,  tliat  mucic  acid  is  formed  by  the  actiont>f 
nitric  acid  upon  potatoe.  starch.    The  proportion  of  proper 
parenchyma  appears  to  be  very  small,  generally  about  015,  and 
oQsii  not  more  than  'OL   When  totaUy  deprived  of  its  ^tarob 
and  gunif  the  parenchyma  appean  to  fesembie  mere  n^oo^ 
patten  ' 
,  The  author  exaained  the  water  in  which  the  pulp  of 
potatoe  bad  been  washed ;  it  was  evaporated,  and  was  found  td 
contain  a  subatance  that  was  coagulabla  by  iieat,  to|^the#  with 
|W^^fcbai^'0OiMiD^  HMBcible  with  the  water.    The  cos^guMbi 
laa^tet  waa  separated,  and  from  its  sensible  andpliyaieat  j^tl^j^ 
tiea  seemed  to  be  aUMmen.*  The  soluble  natbttf  wwillflltfw 
tained  by  evaporation ;  it  consiated  06  4>«fO  8ilbataftc0l;^itt 

a^lttbie  lA  akobd^  which  t^peared  to  be  of  a  4reaiMli»lMM«| 

.  :  •  •  •    .  . »  -  ..iM  /'•.ufditfiv 
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(me  insoluble  m  alcohi>l ;  a  iiiuuber  ui  maall  white  brill  taut 
CJcy&talline  bodies  were  contained  in  it,  amounting  to  abmt  12 
p^grtH  in  1000  parts  of  the  ])<Hdtoe,  which  were  found  to  be  the 
i4trBJ(;e  of  hnw.  The  \yd\i  ot  the  extract  iiisoiubie  in  rilcoholwaa 
then  more  particularly  examined,  and  was  found  lo  conttlili 
several  dihtitiit  ingredientfi;  1.  A  peculiar  substeiu  e  which 
resembles  anunul  matter  in  its  characters,  a  minute  quantity  of 
the  substance  that  has  been  called  asparagine,  togetlier  witb 
the  phnsjthates  of  hme  and  of  potash,  and  the  citrate  of  potash. 
It  is  remarked  that  the  resin  and  the  auimalized  matter  are  th« 
only  sapid  ingredients  of  the  potatoes,  and  give  it  the  superior 
flavour  which  is  perceived  when  the  potatoe  16  eatea  loasted, 
but  which  is  necessarily  lost  by  boihng. 

The  following  directions  are  given  ^r  the  analysis  of  the 
potatoe.    1*  To  bruize  the  potatoe,  to  squeeze  it,  and  to  add  a 
fitde  water  and  again  squeeze  it  strongly ;  to  collect  all  the 
fluids,  filter  thenty  and  alterwaids  boil  them  for  softie  time. 
To -filter  this  liquor  in  order  to  leparate  the  albumen,  wMob 
Im  been  coagulated  by  heak^  to  wash  it  and  to  dry  it  in  ordeir 
•|0  knoir  its  weight.  3.  To  evaporate  the  liquor  to  the  consist 
$nee  of  an.  extract,  to  redissolve  this  in  a  small  quantitr  o#vtoter, 
in  order  to  separate  the  citrate  of  lime,  which  must  oe  wai^hed 
vnth  cold  water  mUil  it  becomes  white.  4«  To  dilate  the  liquor 
with  water,  and  to  precipitate  it  by  an  excess  of  acetate  of  lead  ; 
lo  decant  the  fluid,  to  wash  the  precipitate  repeatedly  with  cold 
water^  and  to  add  these  washings  to  the  decanted  fluid.   5.  Te 
sidd  a  quantity  of  water  to  the  precipitate  obtained  in  the  last , 
At^  of  the  process^  and  then  to  decompose  this  precipitate  bv  a. 
ctinent  of  sulphuretted  hydrogen  gas.  6.  To  filter  the  liqttor  anat» ' 
eifapoiviteit  to  the  consistence  of  a  syrup  in  order  to  obtain  die 
cittto  acid  in  a  crystallized  state.  7.  To  [wecipitate  in  the  same 
JNannav  by  sulphuretted  bjrdrogen  the  fluid  decanted  f^om  the. 
psecipitsile.  To  filter  the  fiaid,  and  evaporate  it  by  a  very  gentle 
beat  <)0  the  cpnaiatence  of  a  syrup,  or  rather  of  a  soft  extract; 
I^Jeftve  it  in  this  state  for  some  days  to  enaUe  theasparagine  to 
ciystallise ;  afterwards  to  mix  up  this  matter  with  a  ireiy  smsM 
quantity  of  veiy  cold  water ;  to  let  it  setde,  to  deoant  the  fluid; 
if^to  wash  it  with  smaU  quantities  of  odd  water  untiitheaspis 
iagine  be  rendered  white.    8.  To  coiicentrate  aeain  this  fluid  td 
the  consistence  of  an  extract,  to  treat  it  with  alcohol  heated  to 
86'^,  Ui  urdt  J  to  separate  the  acetate  and  nitrate  of  potash^  and 
|p  obtain  the  inniialized  luuUer  as  pure  as  possible. 

M,  Vauqueha  cuucludes  his  paper  with  the  resultJj  of  Ins^ 
luialyseb  ul  the  47  varieties  of  potatoes  which  were  ^ven  huu  for 
exanunation,  indicating  the  amount  of  sohd  residuum  contained 
in  each,  and  what  part  oi  Uiis  consisted  of  starch  and  of  the 
paren^yma.  We  have  no  means  of  ascertaining  which  of  the 
varieties  that  he  employed  are  anions;  those  known  in  England, 
excepting  ifi.th^ee^caseSy  the  uaiues  wiuvji  -he  employs  are 
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different  from  those  in  use  with  us.  These  three  are  the  cham- 
{)iou,  the  oxnohle,  and  the  ki(hiey ;  500  parts  of  the  recefik 
potatoe  were  empU)yed  in  each  experiment ;  in  the  champion  the 
sohd  contents  were  ]40  paits,  of  which  79'5  v.  ere  steircli,  and 
22  parenchyma;  tlie  oxnohle  contains  132'o  parts  of  solid  con- 
tents, 111*6  of  starch,  and  23*5  of  parenchyma;  the  kidney 
contains  112*5  parts  of  solid  matter^  of  which  82  are  starchy  tuid 
22  parenchyma. 

The  greatest  proportion  of  8(^d  content?  in  any  of  the  spCISflll 
18  166  parts  in  600,  in  the  variety  which  he  calls  the  zelingen; 
and  the  least  is  110  parts,  in  a  variety  called  the  marbled  beatl- 
lieu.  The  largest  quantity  of  starch  Is  119  parts  in  500,  in  the 
decrosillesy  and  the  least  in  the  parmentiere,  being  only  20^ 
parts  in  500.  The  pannentiere,  on  the  contretry,  contains  &e 
laigest  proportion  of  parenchyma  of  any  of  the  varieties,  beiiig 
94*5  parts  in  500,  while  some  of  thaoci  contain  no  more  &an  2U 
parte.  The  author  does  not,  however,  profess  to  have,  anjpred 
at  much  accuracy  in  this  part  of  his  analysis,  his  attelitito'lav- 
in^  been  more  particularly  directed  to  the  examination  of  tbb 
simtances  contained  in  me  water  •  in  which  &e  pulp  of  lib 
poMpe  had  been  washed. 


Article  VII. 


Analysis  of  a  Sllicifeyom  Sub-snlphaie  of  Aliwiine,  found  in 
'  considerable  Quantity  in  a  Coal  Mine  mar  OidMm*  Bv 
William  Henry,  M.D.  F.R,S.  &c.  .  * 

MaPcJiestcr^  May  10,  18 1 8. 

About  a  month  ago  I  received  from  ^Ir.  ^y.  Chippendale,  of 
Oldham,  in  this  county,  a  specimen  of  a  sa])stance  vvliich  had 
been  found,  the  day  before,  in  the  old  hollows  or  abaudoneil 
%vorks  of  the  celebrated  J31ack  Mine,  of  which  that  gantlenMi)l 
is  one  of  tUe  proprietors.  Above  tlie  coal,  he. informs  me,  fay 
^  stratum,  several  feet  thick,  of  a  brittle,  shivery  stoifb,  Hvhich, 
OA  the  .removal  of  the  coal,  had  fallen  down  and  occupied  J|i 
l^tepe^.  It  was  on  the  surface  of  this  fallen  stratum  that 
miners,  on  breaking  into  the  hollows,  discovered  a  b^d,  fnun  ^ne 
inch  to  three-  or  four  inches  thick,  of  a  sliining  whit^  sij)s1ui^ 
mirhiehfthey  r^fxresent  as  having,  before  it  was  soiled  by  «Ul^hi(^ 
fidliag  upon  it,  a  singular  and  beautiful  appearance.  A.c#'^ 
4mmQ]UWtity^  mix^  with  the  earth  removed  inore-opening  i 
works,  has  already  been  sent  out,  amounting  to  several  ^  ^ 
|)jQ4i|ds?  weight ;  ^dthe  workmen  say  that-dmre  ia  stil 
deal  in  sight.  .  '        '  ' 

'^i^b^^c^mr  of  this  substance,  when  a  mass  of  it  is  iittc^  is 
intermediate  between  snow-white  and  milk-white,  ex^^  ia 
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jlll^oes  wliere  it  is  streaked  with  peroxide  of  iron.  It  has  tlte 
consistency  of  hogs-lard,  for  which  indeed  the  miners  mistocJc 
it,  is  perfectly  smooth  to  the  touch,  atnl  is,  for  the  most  part, 
mioderately  translucent,  except  m  .sin;ill  patches  where  it  is 
opaque  and  gruuular.  Its  taste  is  salj-acid,  and  it  distinctly 
reddens  paper  stained  vviili  litmus.  When  exposed  to  the  air  it 
drieSy  and  in  dryintr  splits  into  leni^thened  masses  hke  starch, 
some  of  which  are  efflorescent  on  tlie  surface,  while  others 
resemble  ia  trauslucency  the  finest  pieces  of  gum  arabic.  By  a 
temperature  of  160^  Fahreniieil  long  continued,  100  parts  are 
reduced  to  13.  Tiiese,  by  ignition,  are  further  reduced  to  eight, 
aud  the  fragments  acquire  hardness  enough  to  scratch  glass. 
The  loss  of  weiglit,  however,  is  not  constant  in  different  i^peci- 
mens,  whidh  evidently  vary  in  their  degree  of  moisture. 

Chi'mical  Properties,  ' 

1.  The  substance  in  its  native  stale  (or  hydrate  as  it  mayVe 
called)  is  miscibie  with  water  by^  trituration  ;  and  when  a  large 
quantity  of  water  is  added,  it  subsides  slowly.  Only  a  small 
part  of  it  is  soluble;  for  100  grains  digested  with  four  fluid 
ounces  of  water,  which  was  afterwards  evaporated  to  half  an 
ounce,  ^ve  a  solutioii  of  the  specific  gravity  1006.  It  had  the 
chemicu  properties  of  a  weak  solution  of  sulphate  of  alumine, 
,and  was  very  slightly  contaminated  with  iron. 

2.  The  hydrate  dissolves  readily,  and  with  a  scarcely  percgi* 
tible  residuum,  in  diluted  sul^hunc,  nitric,  and  muriatic  acids. 
Witli  tiie  first,  it  gives  a  solutioai  which  does  not  yield  crystals 
oa  evi^ration,  but  a  qictaey,  opaque  mass,  unless  the  addition 
be  mevioudy  made  of  sulphate  of -potash,  when  it  afibrds  crystals 

*  of  alum.  Iiie  spon^  mass  whicn  has  been  alluded  to,  if  dried 
-  at  a  long  continuedlEieat  of  160^,  does  not  entirely  re-dissolve 
in  water^  but  a  light  flocculent  substance  floats  m  the  Squid. 
Thisy  when  collected  froip  a  solution  of  1(X)  grains  tf  tfa6 
hydrate,  weighed  three  grains,  after  being  exposed  to  a  low  red 
neat.  Suspecting,  from  its  appearance  vmen  treated  under 
"blow-pipe  with  fluxes,  that  it  still  contained  alumine,  I  boiled  It 
with  sulphuric  acid  and  a  Uttle  snip  1j ate  of  potash  ;  washed, 
dried,  and  a^ain  i^iiiLcd  it,  when  it  was  reduced  to  2"4  c^rains. 
These  had  all  tht:  properties  of  silica.  The  fact  funiu^lu  s  aa 
additiunal  pi  uof  that  silica,  though  separately  insoluble  in  certain 
acids,  may  accompany  ahmiine  into  solution  *  It  shows  also 
that  silica,  precipitated  from  a  solution  of  alumine,  carries  dowlk 
with  it  a  Httle  of  the  latter  earth.  The  sulphuric  solution  of 
100  g:r.  freed  trom  silica,  gave,  by  decomposition  with  carbonate 
of  anunonia,  6*5  gr.  of  ignited  alumine. 

3.  One  hundred  grains  of  the  hydrate  dissolved  in  dilute 

•  See  Stroveyer,  Arm.     Ouio.  Ixixi.  239;  aod  Xarcet^  Geolog,  Xraaf.  i*  S4i. 
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nnirhttic  acid  ^^^y  wftk  mumte  of  Wrjrteii  %  mctateii^ 
wei^hin^  8*2  gr.  eauitdett  imriy  to  3  gr.  of  feat  a^plrafio 
acic^  which  are  capM>leof  satotating  1*2  gr.of  riumiDe^  aapj^cMK 
^jwitlit  D«f<ehua  tHat  in  alum.  l(>W.aMBiaa'MiiiiiMb3«Mh 
26*13  sullptnmc  acid.  '    .  ' 

4.  Solution  of  caustic  potash  in  considerable  axeeas^  hofled 
Hi  lO&gf.  of  the  hydrate,  did  not  dissdv^^lh^  whok^l  iVera 
remained,  in  the  form  of  Ught  floccuh,  asabilance,  which, ^^iMfl 
collected,  washed,  and  ignited,  weighed  ^6  gr.  attd  had  Ail 
charactms  of  silica.       /  **  »^ 

:  Alumine,  silica,  and  sulphuric  acid,  with  a  lar^e  proportion  <ff 
water,  are  the  oiilv  ingredients  discoverable  in  tins  substance,  tf 
we  except  a  mere  trace  of  lime,  probably  existing  in  the  state  of 
sulphate,  which  was  discovered  in  its  solutions  by  the  agency  6# 
oxalate  of  ammonia.  The  proportions  of  its  componenUi  may  ba 
stated  as  follows :  .  ^       •    .  -  •  r.r. 


.  ?i  -  -r  f 

88-1 

6-5 

3-0  ♦ 

looa 

The  quantity  of  alumine  found  in  the  hydrate  by  ana^jfiii 
being  eqiiivalent  to  the  saturation  of  more  than  five  time^  the 
Sttlpiiurie  acid  discovered  in  it,  the  principal  ingredient  may 
eonsidereff  as  a  mbmlpkate  of  aUttuwc.  To  this  may  be  add^^ 
the  epithet  hiliciferousy  appued  by  M.  LeHevre  to  a  some\^h^ 
gimilar  mineral,  which  was  <Kscovered  by  him  on  the  bahks  m 
the  Oo,  in  tlie  Pyrenees,  and  wliich  yielded,  on  analysis,  44^^ 
dlumine,  40a  water,  and  16  silex,  but  no  sulphuric  add. 
lilus  mineral  he  has  given  the  name  of  siUciferoUs  h^i^kte 
alwmm^  ^ 
-No  Witer,  I  was  informed,  ocburs  in  actual  contact  with  th^ 
i^iibstance  Of  which  I  have  given  an  account ;  but  Mr.  Chippen^ 
dale,  at  my  request,  has  sent  me  a  specinlen  of  the  nearest  tJi«  ^ 
Opald  be  louna  in  the  mine.  The  characteristic  irig^^Aiet^i  of 
water  is  sulphate  of  iron,  with  which  it  is  distinctly  impre^' 
|d,  and  whicn  is  probably  the  agent  employed  by  natVli^ 
4)Bcompo8ing  the  argillaceous  atratum,  that  hits  giv^'oVikiifVi 
iiMvdbslilphate  of  alumine.  *  •  ^ 

:         .  Iw  ijJbbil  L  to 
tvv!i  » I .  :  •     •    •      • sdj  ai 
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Amodides      the  late  Richard  Kimmj,   E^-     ExtiacA  fxQm 


J  [  Mk.  Kirwan  was  a  man  of  science  al  a  time  wheadievewai 
veareely  another  man  of  science  within  his  reach.  Even  at  this 
day  he'wJiU  tln<i  among  hi*^  cQuutryir^^  but  few  fii^dsi  tfC^  a^^^ 
and  few  rivals  to  stimulate  Uim.  Notwithstanding  this,  iiis 
Mfhale  life  has  been  devoted  to  the  cause  o.f  philosophy ;  he  has 
attempted  almost  every  subject,  u'.id  though  he  has  not  thorqughly 
succeeded  m  any,  has  established  a  reputation  in  every  country 
of  liurope  except  his  own,  where  he  is  little  thought  Qt. 
Qwiug  to  some  disorder,  1  believe  m  the  throat,  he  never  eats  in 
company  ;  and  whether  from  an  afiectation  of  singularity,  f|:oia  ' 
a  desire  of  hving  out  of  the  world,  or  from  some  peculiar  nqtions 
in  regard  to  health,  he  makes  it  a  rule  to  go  to  bed  at  eight 
o'clock,  and  to  rise,  if  I  mistake  not,  at  four.  His  appearance 
is  calculated  to  inspire  respect  ;  his  manners  are  placid ;  and 
being  of  a  communicative  turn  uf  mind,  and  possessed  of  au 
amazing  deal  of  miscellaneous  information,  derived  liom  all 
authors,  ancient  aud  mMde.ru,  couv^rsatiqu  never  flags  iu 
.  j^iience. 

,^  Judgment,  a  commodity  not  of  Hibernian  growth,  is  that  in 
^^hich  lie  appears  most  dedcient.  He  lakes  great  pains  to  refut^e  ' 
authors  that  have  never  been  read,  and  shows  Ids  learning  more 
^an  his  good  sense  in  quoting  others  that  will  never  be  beheve4i 
l^ke^  Dr.  Richardson,  fur  w  hom  we  may  find  an  apology  in  hi^ 
profession,  he  refutes  the  Huttonian  theory  by  the  Mosaic  dis- 
pensation, and  the  theory  of  Desmarez  by  Barruel's  Memoirs  of 
iilun^nism  :  he  conceives  that  we  are  indebted  for  a  large  portion 
of  our  knowledge,  particularly  in  astronomy,  to  the  antcdiluviansij 
th^X  the  first  language  spoken  by  man  was  Greek.  This  1^^( 
opinioa  he  calls  his  youngest  child,  and  sajffii  i4  is  911^  K0jBi4s^ 
^€^:efore^  thai;  it  should  be  a  spoiled  child.  .  . 

>  i/h,  ISjfYim  caUs  ahuost  dsMy  at  breakfast  tiine.«,  iie  is  y&^l 
toxxd  gif  /ausic :  some  years  since  he  made  a  tpuf  with 
]g>My^f|g  i|ito  the  most  unfrequented  parts  of  Ireland  for  th% 
l^^mpse  of  collecting  old  Insh  airs,  particularly  those  gf  Calad^liii^ 
ana  Conadon ;  he  procured  very  few  of  them  in  JDonqgal,  ^mi 
was  more  suoQessfiu  in  Galway,  where  at  lady  whq  ^a4  ii^vi^4 
thus  troveUefs  to  her.bouse,  on  distcarevine  tbe  mtive  of  the^ 
Journey,  sent  a  messenger  30  unices  across  ta^  cy)i)iiJt^  i^  <lf 
of  a  fiddler  who  could  play  these  national  tunes. 

In  the  seventh  century,  when  the  rest  of  Europe  was  involved 
in  ignorance,  Ireland  is  said  to  have  been  the  seat  of  refine- 
ment and  the  asylum  6f  learning.  Mr*  Kirwan,  in  explanation 
of  this  oiiGuinstaiice.  obsenred  to  me.  tbat  the  baAanaos  coi^  . 

2b2-  ' 
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436  Aneedoies  of  the  late  Mr.  Kirwan.  [Jvns, 

fined  their  inroads  to  the  Roman  empire,  and  never  found  their 
way  to  Ireland,  a  country  as  yet  unconquered  and  very  litUe 
known.        "  '  . 

'   Speaking  of  fashions,  he  assured  me  that  he  had  known  a  man 

imprisoned  for  wearing  a  plaid,  and  a  &w  years  afterwards  saw 

a  JUord  Lieutenant  wear  it. 

\  '  * .  ^^^^ 

Additional  Notice  of  Mr.   Kirwari.    Communicated  t>y  ..a 

•     '  Correspondent. 

.  ;'  ICirwdii  was  origmally  intended  for  a  profession  (I  behera 
iiiedicine)|  and  sent  to  be  educated  bv  tihe  Jesuits  at  St«  Qlners. 
'tie  used  to  speak  highly  of  them,  or  the  pains  A^r  took,  antd 
'  ^  the  ingenuity  thev  exercised,  in  directing  the  studies  of ,  tiieir 
pupils ;  and  ne  told  the  following  anecdote  of  himself..  *  He'lmd 
'  ac^qtiired  from  some  ridiculous  cause  (I  believe  because  a  FiMiali 
,  taiwr  had  disapj^inted  him  of  a  coat)  a  great  dislike  ix^'Ae 
.  language,  and  said  he  never  would  learn  it ;  he  would  tead  books 
In  other  laii|2,uages,  and  apply  to  other  objects  of  ttadj,'  bnl^ke 
was  determmed  never  to  learn  French.    His  masters  indulged 
\  Lim,  they  gave  him  books  in  Enghsh,  Latin,  German,  &c.  and 
"  some  time  after,  when  they  found  that  he  had  become  deeply 
^  interested  in  chemistry,  they  took  away  from  him  all  books 
'.  connected  with  that  science  in  every  other  lan^age  ;  and  he  was 
*  obliged  to  learn  French  in  order  to  enable  him  to  prosecute  this 
.  Sfavourite  pursuit.  *       '  ^* 

'  ^   On  the  death  of  his  brother  he  succeeded  to  the  family  estate ; 
"  iie  then  left  St.  Omers,  and  abandoned  all  thoughts  of  aprofes- 
'sion.    You  are,  I  dare  say,  aware,  that  the  latter  years  of  his 
.life  were  devoted  ahiiost  exclusively  to  theoloory,  and  that  his 
opinions,  on  points  of  doctrine,  \Yere  as  varied  and  as  fanciful  as 
can  be  imagined.    He  courted  the  society  of  divmes  of  various 
^•eligious  opinions,  and  such  boasted  of  having  Kirwan  for  a 
convert.    It  is  said,  however,  that  as  he  lived  "  Preux  Cheva- 
^  fier   he  died  "  Ferme  Cathohque/'  adding  another  inataliccltto 
^  Ij^e  many  of  the  pqweifiil  efl^ts  iof  that  rehgion,  ofa  nunds  even 
^^of  a  hi^h  order,  and  accustomed  to  the  tavestigatioiiiEloof 
/^tfci^ceV  You  know  the  variety  of  his  kkovidedge,  and  the'power 
he  ]^!lseBsed  of  diversifying  his  conversaliott.   I  heard  ^%hat 
Ifliss  On^sOn  (now  Lady  M.)  visited  him  very  frequently  duripg 
\ '  Ihe  latter  years  of  his  life^  and  that  even  isx  the  inidst  of  ni^ 
lo^cal  purstdts,  he  Was  always  ready  to  eanvaa^  fte  imixiflmdi  a 
"^tmtoce/ or  discuss  lihe  chemical  compbsitibh ofisinew  heaae^c, 
' '4htl!^that  ihe  latter  veiy  frequently  feciled  this^ubjebtavfiiiieir 
cont^rsations.  -  ,yinUu 

'.■"Vl'K',I  ..J  ,    .  '     ^Af  ^Ij^'^ 

-.f  i>j    N     '       ,  •  ,        ...     .       .^,yf^  tirodn 
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Article  IX.    •'         'V'^'- ' 

Oi»  a  Xamp  without  Flame*   By  Fraacis  Ellis,  £84|;'^oii^ 
(To  tlie  E4it<m  of  the  Annals     Fiuiasi^^^  i/i 

GENTLEMEN,  Lttrisdotcn  Cre*cen^,  May  1 1,  1818.^ 

An  expeiiiueat  of  Sir  Humphry  T)avy*s,  in  his  Researches 
on  the  Comljustion  of  Gaseous  Mixtures,  led  me,  last  summer, 
to  the  simple  mode  of  keeping  a  coil  of  platina  wire  once  heated, 
in  a  state  of  ignition  for  an  indefinite  time,  witliout  further 
application  of  heat,  which  has  been  noticed  in  your  AnnaU  by 
:  the  appellations  of  the  lamp  withouf.  Jiame,  and  the  aphlogisttQ 
lamp.     Subsequently  it  appearrd  to  me  probable  that  ii  this 
■  lamp  were  put  into  imperfect  communication  with  the  atmosphere, 
r  the  accumulation  of  azote,  carbonic  acid,  and  other  non-iiiliam-r 
mabie  elastic  fluids,  might  be  so  regulated  as  to  reduce  the 
e  temperature  of  the  wire  below  ignition  witliout  interrupting  the 
^alcnrr  ooaibustion  of  the  alcohol,  or  the  consequent  new  combi- 
i:m0ax3m.   With  this  view,  putting  the  ignited  lamp  into  a  hair- 
<  jsieve  of  a  few  inches'  diameter,  and  covering  it  with  a  glass 
^'fmiael  neari^r  closed  at  top,  of  lather  smaller  diai»et^.tba|i  the 
islneTiB  on  which  it  rested,  the  wire  soon  became  uq^arently 
•  ^extinct,  a4d  afterwards        black.   The  continued  deposition 
^'of  moMiiwc  on  the  intenor  of  the  funnel  showedi  boweiv^,  that 
the  decomjposition  of  the  alcohol  had  not  ceased;  and  when, 
;  after  some  hoiirs»  the  funnel  was  remOTed,  the  lamp  le-igpiited 
" '  wth  a  distmody  perceptible  crackling,  caused  by  the  inflaouna- 
of  .chfireoal  which  had  been  deposited  on  the  wire  duiipg  |ta 
f.  npparentAxtinctioa.  , 
'-J    lliia  jeipeiiment,'  first  made  m  the         was  repeated,  in,  a 
'^iflArk  room,  ai^  extended  to  ten,  twelve,  and  eighi^^  ]ioi:it8« 
Vhen  perlbnsu^d  in  absolute  darkness,  there  were  sometimes 
'.'Otremely  fhmt  temporary  emissions  of  heht,  wincb,  I  indme^to 
V  .thittk,  .may  hm  been  occasioned  by  my  breathing,  ^  i^i^rwipe 
r  aoitating  the  external  air,  so  as  to  produce  inrfgijayf:  V^^^^^ 
i . oIk>tfai^iaghrflaiy  rude appuatus.  ^  ^.  ^  1^.  ^ 

\  >  iaie:coiiiumption  of  the  alcohol  is  yeiy  trifliqig^  On!th;u^i^d 
^  ddi^  tMColmts,.  whenever  not  actual  li^ht, -^but  the  power ^of 
^  produ^UBg  hght  is  the  object,  as  during  night  ina  bedfj^m^ 
-  wlapf.iilayT.lMk-^pnrefci^e  in  its  apparently  extinct  state^.^  ^ir 
Huaphiy -Sayy  remarks,  that  '''the  i^emical  qhauges  jin 
,pgeanl  imMhioed  by  slow  oopnbuslioa  appear  wor^y  .of  inT^ti* 


if|(litifmij .  j}os4bJy  iA^lhis.investigation  l£e  huvyp,  msympf  some 
utility.  **When  the  experiment  of  thii  slow  combustion  of  ether 
is  made  in  the  dark,  a  pale  phosphorescent  h^ht  is  perceived 
about  the  wire;**  and  with  this  appearance,  he  observes,  h 
countcttd     the  forrndtioa  of  a  peculiar  acrid,  volatile  substaiicc 
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possessing  acid  qualities/'  At  his  request,  Mr.  Faraday  endea^ 
youred  to  obtain  it,  by  causing  a  mixture  of  the  vapour  of  ethet 
jBiiid  common  air  to  traverse  a  heated  glass  tube  containing  piece's 
of  platina  wire  iaod  foil>  and  teimine^Agiti «  bMie  pki^Bea  in  a 
£reezi|ig  mixture.  The  quantity  thus  obtained,  evto  afli^i'lthe 
process  had  been  contimred  f?everal  hows,  fvte  *o  'soall 
induce  Mr.  Faraday  to  conclude,  that  **  until  some  other  procedi 
has  been  discovered  for  producing  it,  there  is  little  hope  of  its 
feeing  obtained  in  its  pure  state."  *  With  the  Ittttp  1  found  no 
^SjscdtJ^  in  cdlecting  fhnn  tbe  slow  combustion  ^  Milpiiuri% 
wwSt  %  tfunsparent,  perfectly  colouifess  fluicli  <tf  ifcp€»0muin# 
6A6ut,  and  peculiarly  pungent  acid  taste.  It  taav  be  procmrel 
ih  ^ny  quantity  i)y  placing  orer  ttn  ignittd  lai^k  Med  tiilk 
^ther,  tbtst  hc^u'cff  a  sntnedl- glass  alexhbitc  wMi  ^^'vlnitevelL  ^ 
'  hiWaird,  '^bMji^^  admission^f  «iT  lit  Mttmfflo  tkM  ki 

die  daft liiiiSitay  k|^f^t  ^  cone  of  laiiftlAfie  Ini^t  ilEUmng  frm 
the  coil,  while  the  wire  itself  seemi  Scarcely  ignited.  Te  tesiit 
tfbndfensation^  the  tipper  portion  of  the  a3ei5brc-3wifc!i  ♦irtayli^ft 
fcovered  with  bilulous  paper,  keptmoistby  the  ends  of  some  soft 
cbtton  threads  resting  on  it,  whose  other  extremities  are 
imtnersed  in  cold  water.  Thus  circumstanced,  the  fluid  produced 
by  the  slow  combustion  of  the  ether  will,  after  the  prooeea,  ^ 
Ibund  collected  in  the  lip  of  the  alembic-head.  '  ' 

1  to,  Getitlempen,  your  very  obedient  servant,     '  ' 

'  FRAWCIBEtMS.'i^ 


•1 


On  H  '&9trA/         %  T.  L.  Dick,  Efti}.  \ 

(T6  ©r.  llidmilbfc.)  '   •  •  r" 


SIR,  tllAiiigMy  iwcr  Formt,  atfprtl'S,  18t8.^ 

'  Wilt  It  I  'HP^k  Iflftdy  in  GlHit  ix>lllliaii,  my  friend  lir.  Sof^ngT 
X>nni8ton,  put  some  drawings  into  my  hands,  dhuMflilivcrk^ldi 
'  Iftd  Ji^ojeet  bf  his,  for  ajtolying  t^ertain  dombhMttions  oflMttiitaty 
•  ib  vesselB  6f Wvr,  in'oMtr  tD  eteble^thcm-io  Bikik'Ae  tui^Hiltoiil 
ih|;  the  fltMUk  «r  aH  iBradilig  ^Mcf.  ¥hese  ;^«Pe>iihtoUiii> 
-iilccdiiitlafiied  Iby  totplfUisitui^  niatnis^]^  cAbtoetftMfcMis.'  '^WttD^f 
tb  Ifet  nis  paper  ibcKit^  If^i)^  readMB  'M  lungtl^,  I  ^MMs^iili^ 
^cM  d^y-Wtmld^e  gratMed  by  the  in^iiuity%iMlplay«:i 

'ifer-i^iiit  ik^  enjoying  tte  ywpMetti  dsjim  'Of  ^•iMMt'i«i^4in^ 
,  iriUbe  a  long  period  of  peace,  and  as  the  detail"  of  Sb^b  detlMlM> 
'lifift'iafetttions  can  now  hate^no  efiect  but  to  awaken  harskl and 

'  •  ,     •     p  ♦H»  ^  fffbiitiqqB 

•  fixperimcotfly  &c.  oo  a  new  acid  labstaiiced-^oiroa)  of  S^ienc^,  lt6*^  * 
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drngv^ee^ble  associations,  tliey  are,  perhaps,  better  foi:gotten. 
Tliere  is,  however,  a  fragment  coruiected  with  this  scheme, 
ifyj^ch  I  tUiuk  ougtit  not  to  be  lost,  as  it  seems  to  promise  to 
be  of  great  utihty.  The  invention  to  whicli  I  allude  is  tl^ 
employment  of  a  spiral  oar  ;  and  as  Mr.  Scott  has  kindly  peR 
jmtted  me  to  use  every  freedom  with  his  communication,  1  sliall 
veutme  to  ofter  it  to  you.  1  must  however,  confess,  that  my 
limited  knowledge  of  mechanics  makes  me  hazard  any  remarks 
to  the  vaci^y,  of  it^  possible  appUcationis  with  very  ff^j^ 
jdifiidience. 

...  Xb^  s^cQxop^es  this^b  not  meaiit  a^,  an  acfj^- 

7  jm    ■  ^      jm      jKk      .MK  '^rtfl 

jrato  ii|C/suuile  of  Mr.  SQott!»  iaamn^,  which  is  of  |]i»]$K]«^y^ 
jl^i^ewhat  diifer«at^  hiam^  more  particulariy. -iidil|iM»^t>^»j#|» 
4A»jeGt  b»ib^  im^mem ;  it  is  rather  inte]MkKk>to  comii^^n 
«if  Jjiavf^MuMBMaFi^  oar«    It  ia  rirtfl^ffr 

iHinple  in  its  construction .  It  may  be  made  erf  any  given ,diai|a;^i^, 
fod  tha  Iwiate  (rftjiiespkiil  Aalmdo^  i]k,Hp^^d^f^ 
Mirer  to  ono^Amth^r,  or  mom  iiKit«i^^«Bd(  jl^Vfi^ 
■be  mQi39  ot  less  expanded,  as  may  be  judged  most  eiqpedfe«A» 
nd  (ke  maitenals  also  xnay  be  suited  to  the  partbular  purpom 
Ae  mechanic  may  have  ii^  .C9ntei9Lpl€^tio». 

When  it  M  to  be  applied,  as  Mr.  Scott  inteiidedy  to  .each  tide 
9f  a  ship,  or  boat,  for  propelling  it'  through  the  water,  he 
says,  it  miiflt  be  made  of  n  size  every  way  4^onespQadmg  to  that 
of  the  b6dy  it  is  required  to  move.  In  this  case  ther«  shouUl 
he.  a  ilsoiK.iion.ansy  lomswhat  loqger  Hmt  th^.  propoaad 
leaalh  of  the  oar;  in  this,  ahotfow  Gylindar  of  nlaite  copper,, 
jBade  mtexutight,  sheoU  he  .&wd,  ^  which  the  ^ij^  ia 
(made  of  the  same  material)  may  be  inserted,  .raniiiiif^  JSkm' 
m^^mml^'UwaA  it,  as  refmeentea  in  the  figoce.    She  dia* 
Afi,  oylinder  wustof  comrte  be  propcirtfobad  to jthat 
iof  i vibe  ^projection  of  the  fins;  and  I  may  remark,  i^t.^ibe 
yMOpMitm .  of  r  tile  latter,  in  the  figure,  would  probably  be 
-MUSld^  bejboo  .^eat,  compared  to  that  of  the  former,  if  the 
.•<»ar  mre  to  be  conatmcted  tor  the  purposes  of  navigation.  The 
^^^ter  the  ihameter  of  the  whole  oar,  and  the  greater  the 
distance  between  each  twist  of  the  spiral  lin,  tlie  greater  will  be 
the  re^iifitaijce  it  will  meet  witli  in  revolvnig  under  watei',  and  the 
cfreat^if  wiUbe  the  etiect.  produced  iu  accekjiatiug  the  p^<(»gres^8 
jiioUon  of  tlie  vessel. 

it  in  unnecessary  for  me  to  state  Mr.  Scott's  methods  of 
appending  these  spiral  oars,  or  of  giving  motion  to  them  ;  were 

I  i^J^^fii^  tji^e^.^veral  pl^^§.  S«4i4.^i^Sfip1Sg^  ^ 
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have*  no  doubt  mJiny  very  effectual  plans  for  doinjv  both  will  v 
spefedily  ?ugrgest  tin mselves  to  every  weli-inibnned  uiechaniafc^  ■ 
It  is  chief]  V  thepriacipie  of  the  oar  itseU'  to  whieh  I  wish  tatdatt..! 
yotir  attention. 

The  spiral  oar  possesses  many  advantages  over  the  common  • 
oar^  and  amongst  these,  Mr.  Scott  particularizes  the  folio wiogv  i 
Tbe  book  stroke  of  the  common  oar,  which  is  both  a  loss  of  >i 
time  attd  of  idbouTy  k  altogether  avoided  by  the  eottstant  rcvo-  » 
lu^n  of  the  vpirai  our^  contmually  tending  to  give  a  steedjf  »aiM  i 
umemittiiig  progressive  motion  to  the  vessel.   The  ordinary  oar  * 
codfiot'be  made  of  htm  dimensions  without  becoming  altogiithor  " 
unmanageable ;  but  the  spiral  oars  may  be  ma4e  eight  or  moM  i 
feet  in  diameter,  and  sixteen  or  more  feet  long.   Supposing  die 
wwittlifi  of  the  spiral  fin  to  be  eight  leet  apart,  it  wiB  go  tuvioe 
rovBidr  a  cj^iubical  axis  of  this  length.  It  is  evident  tiaat.  eaoh. ; 
relrcibtioit  of  the  fin,  of  an  oar  of  these  dimealHOpar.aad  dm^; 
copatraetedy  will  meet  with  the  eeme  quantum  of  pgaiatanoe  *: 
imdsri  water,  as  a'  circular  plate  of  eight  feet  diasMter.  w^oiriil  ■ 
eohouBtav  if  aimiilariy  situated,  and  moving  at  tiie.nijte'pC«uebtri> ' 
feet  in  the  time  of  one  reTofailion  of  .the  ear;  eiid.  thtt  «hiQ 
resistatioe  will  increase  as  the  square  of  the  veiocityiof 
oar  increases.  •  ..tfi. 

The  machinery  giving  motion  to  these  oars  niiLrht  be  veiy 
easily  constructed  in  such  a  manner  as  to  be  wrought  with  ease 
by  men,  and  with  this  advantage,  that  any  man,  whether  sailor 
or- not,  could  lend  a  useful  hand  m  a/i'/'/i^  wai/  to  the  vessel. 
That  these  oars  \M)iild  be  pecuhariy  applicable  to  boats  is  mani- 
fest;  and  there  can  be  no  cioubt  that  with  proper  machmeiy  the  ; 
progress  of  the  boat  would  be  much  more  nipid,  and  the  working 
of  it  much  less  ol'a  labour,  than  if  rowed  m  the  ordinary  way. 
Were  these  spiral  oars  appended  to  farizer  vessels,  which  ini^ht 
be  done  in  such  a  w  ay  as  to  admit  of  tlieir  bem^  shipped  ur  : 
unshipped  at  pleasure,  they  im^ht  be  of  the  utmost  importance  . 
m  calms ;  and  above  all,  in,aflsisti|ig  vessels  in  distress  t^mei^i, 
off  from  a  lee  shore.  .    •  . 

4£heir  applioalion  to  the  ateam-boat,  and  their  msfmot^  m  t; 
to  unretaided  power  over  the  wheels  at  pitsent^  in  use,  imfldiiini 
reuiitts  any  comment.  »       .     \  \ 

[Ittapp^ars  to'me  that  it  is  not  impoesihie  that«  mueldne.ofitUinj 
kind  might  even  be  applied  with  advantage  as  a  v  ntrr  whfHt<Mi4c'i 
ihsit  where  a  fall  of  simcient  height  for  a  vertical  bucket  or  c^i^t 
whed  oouU  not  be  commanded,  thatthie  spimlwjk^eelkipi^htjgiirfif  /r 
motion  to  .a  com  mill,  or  any  other  corobiwerion.  <rfjt|if|^bi<ig^  t 

There  is  yet  another  {Mirpoae  fiir  whtdi  it  msLj  one  day  be 
employed^  .for  irhich  it  would,  of  course,  require  to.be  coii^ 
Btrucied  of  much  lighter  materials,  I  mean  that  of  aerial  navigation* 
TtuB  art  has  been  hitherto  nduch  neglected,  chiefiy  in  conse- 
ouence  of  the  ignorant  and  illibml  rimcule  so  indiscriminately 
thrown  on  ihoee  whose  genhu  nas  led  them  to  occupy  them- 
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selves  in  the  ( onaideratioii  of  it.    To  bav  that  a  man  (levotes  d 
himselt  to  (  xperiments  on  balloons,  or  wiiios,  is  considered  to:^; 
beainiost  equivalent  to  assertino;  that  he  is  deranged.    But  thisij 
ought  to  be  disi  eu;arded ;  for  the  history  of  science  points  ouA  / 
to  TiH  that  many  things  once  supposed  to  be  impossible^  have 
been  aince  accomplished  by  talent  and  perseverance.  But  a  ^evy 
little  time  ago,  a  proposal  of  saiiiag  to  the  North  Pole  would  have  1 
been  considered  fully  as  UtOfMonas  if  tlie  projector  had  proposed 
to  Jii/  thithef ;  yet  we  now  see  a  whole  rational  nation  bestowing 
its  enei^ies  in  an  attempt  to  accompUsh  the  first  of  these  \f 
8clieiM';f  and  we  look  wita  at  least  a  hope  towaids  a&rouiaUe.  ^ 
leiNill;;-  '  ' .  . 

Nit  iBOrtali^ns  arduun  CEt.  ,  { 

WeilB  we  never  to  attempt  things  of  doubtful  issue,  the  / 
oitwtini  march  of  the  arts  and  sciences  would  be  terminated. 
It  is  certaisily  widest  to  believe  nothing  to  be  impracticable  untile 
it  has  been  Airly  and  fully  proved  to  be  so,  by  the  failure  o^emry 
fekaiM  means  within  human  readi.   Let  us^  th«refbii«y  trust 
thUt'iriitftile  prejudice  may  be  put  to  silence,  or  atleastdespiaed^ 
add  wial'those  who  hatte  chosen  so  anibitions  a  career  will  oem^  • 
bi&Ad  tlMir  exertions  and  concentrate  the  piodnct  of  their  laboisuis  ' 
into  a  focus,  which  may  yet  produce  something  wotthy-.of  tha<^ 
iidljWiiity  of  man.  it  anpears  to  me  diat  a  spiral  win|^,  some- 
wfal  on!      prinoiple  or  the  oar  intented  by  my  fnoid  M14.  < 
86ott|'msy  be  best  adapted  for  gmng  a  forwafcd  molMiii<j 
to  «nj  veniclie  employed  in  '  a^ronanties.  -  Aaf  wing  ,ooih  - 
stitfMttl  of       cnrdmaiy  shape,  and  calculated  m*  the  same : 
yetCicift  alioke  that  time  of  birds  h$iwe,  woidd  neceseanlj  h)seJa  ' 

SMtt'^ieal  of  iiie  power  of  anspension  gained  by  its  domwaydL  ; 
P'  during  tiie  time  occupied  in  Taisin^  the  lever  ta  repeals  ttie  - 
blow.  'And  although  an  accurate  imitation  of  the  streottire'dT^ 
the  wings  of  birds  might  reduce  the  upward  resistance  to  com*- 1 
parativeiy  little,  yet  it  would  always  amount  to  at  least  so  much  ' 
as  considerably  to  impede  the  progress  ot  the  body  through  the  * 
air  in  a  horizontal  direction.  But  the  spiral  wing  would  produce  : 
a  steady  and  unremitting  motion  on w  aids  witiioul  any  pi  tlioae 
intervals  of  loss  of  power.  •  '         '      •  ' 

Havin<]jthe  honour  of  being  acquainted  with  several  scientific  ^ 
individualB  who  arc  ])rivately  occupied  in  experiments  dnucLed 
towards  the  pprfection  of  aeronantir.R,  I  feel  anxious  to  make  ^ 
them  ac([uamte(i  with -this  spiral  wuiti,,  which  1  ofier  to  them 
with  d<  f  bi  ence,  leavinp;  tliem  to  judge  of  the  propri(?ty  as  wtillas  '  * 
the  mode  of  its  application.       lam.  Sir,  » »  ^ 

""  •   -  Your  obedient  huiiible  servant, 

'  ^  '     •         .         ■  TuOiXAS  LaUIXEU  DiCK*, 

'    '  ''1  .    •     '  ,  '    .t  .i  .1  i- r 
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"^/^  .  Article  Xf.  ' 

Sbme  Account  the  Appeamnce  and  Efecfs  of  a  mmfdmir  Sf^mt 
!       ^  Btfsikev  ffraM,  Sunday,  Aphl  96,  MM.  iBy  OdtortI 

(To  the  fiditm  of  tlM  AiMMb  ^  PIM^^ 

.  Oh  thifrday,  about  half-psat  12  o'dock^dia  iieaghba»r]iood  of 
Staiymoce  was  Tisited  by  a  tremendous  atorai  •£  hail,  wmdp  md 
wUf  aocompanied  by  some  unusual  phenomena*  The  eleyaM 
aliMition  of  Busbey  Heath  afibtded  me  peculiar,  facilities  f9t 
tmviug  iu  progresa  and  effects,  wUdi  ^ocupiad  ia  ifMOQ  ahoilt 
Ave  nules  in  a  direct  line,  and  in  tim  abelit^  pi|^j«|be8«.  Jk^ 
rooming  had  been  dose  and  sultir^r,  the  heavans  auffico^tlj.  ipj^ 
to  enable  me  to  obsenre  the  transit  of  the  sm  o;i^er  Hwnatijidi^ii 
the  wind  vciriabh  ,  the  barometer  29'000iQcJie8,  the  lh^»nMielir 
^1°,  the  liy<j;iouieter  52°,  and  the  variation  of  tfce  nee^ 
24c  4  J/  45^'  \v^,  I  shortly  observed  the  heavens  in  the  spvkth- 
cast  quarter  much  overcast,  and  some  dense,  black  clouds  fonuc 
iiig  ill  that  direction,  which  almost  immediately  discharged  raA? 
in  torrents,  followed  by  tremendous  hail,  lightning,  and  tb.uft4er. 
in  about  half  an  hour  the  fury  of  the  storm  nad  some^wh^i^ 
abated,  when  my  attention  was  attracted  to  the  south-east  by  an 
fimaziug  commotirm  among  the  clouds,  which  appeared  to  rpjl 
over  and  into  each  other  with  considerable  rapidity.  Beneath 
these  dark  clouds,  there  appeared  a  small  white  one,  moving  with 
■surprising  velocity  towards  the  north-west,  at  the  same  |t^^ 
whirhng  round  in  a  horizontal  direction  with  prodigious  quiclfir 
Bbessi  accompanied  with  a  horrid  noise,  which  i  can  jQX^y 
compare  to  a  stunmng  and  most  discordant  whistle.  The  igiigyi 
of.lais  white  daud  was  inrthe  first  instance  that  of  a  veiynh^jiin 
<^e  pith  itSiapex  downwards,  which,  during  its  iQt$fmyja^H(mi 

acasionally  appeoached  and  retiredifrom  the  earA;  tDa.l<^l^^ 
l-pcpe  alongatmg  camtinMaliy  as  it  receded ;  btttw<ifyf<i(g^bHli 
^e  ^i^r&ps  of  the  ^und,  expanding  .Use  t^ie  ianwfWrtif^fMI 
l^r^acfs  \  yrb^u  iteppeiured  to  ccfied; JtU  lAie^amow^lPiig  W  * 
Into  to  immediate  :v^c^ 

to  foot  Iteea,  mnoof  kooses  and'hayrioks^iArwiAawitjtn^ 
and,  bk  short,  ewy  4luDg  tinit  iiapedad  its  .ptwiNWi  ^.Ifm 
'HB^aolB  were,  hgwenr^,  axoe^dingly  pa^rUal<lMdk  irragijb^ 
ing  apparently  on  the  distant  of  the  wmUk.  ^  i£eiMme(  Jmi 
^uch  objects  as  chanced  to  Ue  in  the  course  of  its  dvc^eiti^  hf^ 
ftlso  oil  the  area  included  within  the  vortex,  at  ,the.4Mft^i,4t 
exerted  its  powers  ol  destruction.  This  whirlwind  appear;^  tJ^ 
Jiave  commenced  near  Mr.  Dickson's  farm,  situated  about.c^ 
niilc  to  the  west  of  the  village  of  Kenton  ia  Middlesex  i  aJoii 
Ijj^i^  ihjncf  jproce^eciefl  >     north  by  .w^V;dj^?jU^^l^^it»^ 
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wmpasSy  OTer  BeHenKMity  thitmgh  <be  orchard  adjoining  tho 
widow  Woodbrtdge's  coit^e,  OTer  4i(r:  Robert's  field,  Vbt. 
Biddook's  nursery,  Mr.  Martin's  pleasure  grounds,  Mr.  Uiter« 
im^i^aiitetibiis,  and  the  Marquis  ef  Ahevcmi's  gwdfens, 
lfjDr»BULolc^eH%  fremttes,  Where  k  ohanged  its  directioa«'-ftom 
north  by  west,  to  north  by  east,  passing  over  part  of 'Bnshey 
Tilla«*e,  through  Mr.  Bellas's  farm  and  orchard,  and  finally 
exhausting  its  fury  about  a  mile  and  a  half  further.    At  Mr. 
Dickson's  farm  it  removed  some  ridge  tiles,  and  part  of  the 
{hatch  of  the  outhouses  and  ricks  ;  and  on  reacliing  the  widow 
Woodbridge's  orchard  it  had  obtained  much  greater  force,  as 
it  levelled  the  fruit  trees,  and  tore  away  a  great  part  of  the  tiling 
6f  the  cottage,  against  which  it  carried  a  wooden  building 
several   feet  with  great  violence.     In  passing  through  Mr. 
Robert's  field,  it  blew  down  1 1  large  elms,  the  breadth  of  the 
fOmado  at  this  plact*  not  exceedmg  one  hundred  yards,  as  was 
evident  from  the  trifling  injury  sustained  by  the  other  trees  to 
the  right  and  left ;  crossing  the  road  leading  to  Stanmore,  it 
entered  Mr.  Riddock's  nursery,  where  it  did  considerable  injury 
16  the  young  trees,  and  almost  entirely  stripped  one  side  of  the 
IMise,  carrying  away  the  thatch  of  the  hayncks,  and  unroofing 
#6^e  df  Uie  outhouses.  In  the  adjoining  premises  of  Mr.  Martin^ 
teh  treies  were  torn  np,  and  his  house  and  buildings  maeh 
mjured.   A  tatrgd  ttay^ush,  that  stood  not  20  yards  in  iMxt 
Ule  •fereen-house,  was  rooted  up ;  but  ndther  the  building  or  glass 
Ij^mVed  the  stnaQest  injury ;  while  a  shed  at  the  baek,  and 
yitWft^  lAie  low  ko«ifte,  which  almost  adjoined>  had  many  tSet. 
HMfed'  awtfr. .  It  next  entered- Mr.  Utterson's  plantatious, 
S^tffro^^  50  trees,  ttppearmg  to  have  selected  particulair  ixM 
tUbi  Whdh^  wreak  its  fhry ;  for  while  one  was  torn  up  by  this 
Vi^f  diose  immediately  around  it  wfere  untouched,  and  sonM 
%t6k€n  in  two  places  as  though  they  had  been  twioe'attb^ 
fS<06M*fb'ilie  acfioii  of  die  vortex.  On  approadMig  Mr.  UtldN. 
Ji^5^  l^efftrtiful  cottage,  the  storm  divided  into  two  p^rts,  One 
^oceedin<r  to  the  right,  the  other  to  the  left,  as  was  shown  by 
the  thatch  remaining  perfectly  imdisturbed,  while  trees  standing 
both  in  front  and  behind  of  the  house  were  thrown  down.  At 
tt«'^€*ttremity  of  the  house  the  storm  seems  to  have  again  united*, 
as  it  lore  away  some  wooden  paling,  though  completely  sheltered 
by*the  building,  stripping  the  tiles  of  the  lower  outhouses,  and 
throwing  down  a  considerable  portion  of  the  garden  wall.  At 
the  Mt^rqnis  of  Abercom's,  it  passed  close  by  an  elm,  one  of 
Whose  branches  it  carried  away,  the  remainder  being  untouched; 
Mid  ft  then  threw  down  about  75  yards  of  gaixien  wall,  and 
teaving  an  interval  of  the  same  extent  uninjured,  destroyed  30 
^ore  ;  this  seems  to  imply  that  the  storm  had  hare  a  second 
time  divided.    Near  this  spot  one  of  the  Marquis's  workmen  wefS 
8irown'^l4Tl%  flke- violence  of  the  wind,  and  after  being  rolled 

W^^ftmiif^'  wais  «t  length  ocMnpdled  to  h<M  by  the 
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to  prevent  his  bt  ini;  earned  f  urther.    In  passing  over  the  dove- 
house,  the  pidgtons  were  whirled  to  the  ground,  and  a  quantity 
of  paling  was  torn  up,  and  blown  to  a  great  distance.  The 
current  of  wind  now  pi»K  e(^  (led  across  the  road  to  Mr.  Black- 
well's  brick-kiln,  teanng  from  its  hinges,  and  tumbhng  nito  a 
ditchy  a  field  gate,  levelling  65  feet  of  tfu  garden  wall  in  one 
direction,  and  also  the  upper  part  of  another  w  all  running  at 
right  anoles,  in  the  opposite.    The  outhouses  at  this  place  were 
much  damaged,  but  the  dwelling-house  w  as  not  touched.    A  fir 
which  stood  among  several  trees  was  torn  up,  while  the  others 
received  no  iujury.    After  leaving  the  garden,  it  assailed  a  large 
beech,  which  measured  at  the  base  1 8  feet  in  circumference. 
My  eye  happened  to  be  fixed  upon  this  tree  at  the  moment ;  the 
wind  commenced  by  giving  its  large  head  a  considerable  twist, 
and  instantly  afterwards  tore  it  up  by  the  roots.    After  passing 
over  the  gravel  pits  at  Harrow  Weald,  and  a  part  of  the  village 
of  Busbey,  where  it  nearly  unroofed  a  house,  it  continued  its 
dourse  without  doing  any  further  mischief  until  it  reached  Mr. 
Bellas's  farm.    At  this  place  its  effects  were  very  destructive 
among  the  fruit  trees  and  large  elms,  besides  tearmg  away  the 
tiles  and  thatch  of  the  house,  buildings  and  ricks ;  for  here  the 
storm  appears  to  have  contracted  itself  to  a  width  of  sixty  yards, 
and  its  impetuosity  to  have  increased  in  proportion  as  its  breadth 
became  diminished.   After  passing  in  a  north  by  east  direction 
about  a  mile  and  a  half  beyond  Mr.  Ballas's  farm,  its  fiuy  most 
probably  subsided,  as  the  only  further  mischief  I  have  beep 
able  to  trace  was  the  destruction  of  two  small  elms  in  a  hedge 
low,  and  whose  support  had  been  weakened  by  digging  away 
the  earth  from  their  roots.  I  observed  when  the  cloud  or  vapour, 
from  which  all  this  storm  proceeded,  enveloped  the  upper  part 
of  the  cone  in  whith  Mr.  Blackwell  bums  ms  tiles  ana  bricks, 
llie  cone  appeared  to  be  surrounded  with  a  thick  mist,  and  most 
violently  agitated.   I  ako  observed  that  in  its  passage  over  die 
:  gravel  pits  it  tore  up  the  earth  and  gravel,  not  in  an  uniform 
manner,  but,  as  it  were,  by  jumps,  leaving  intervals  between  die 
various  points  of  contact,  of  sometimes  100  yards  and  upwwds ; 
and  the  dreadful  whisthng  noise  contmued  unabated  until  the 
cessation  of  the  storm.   This  phenomenon  was  at  one  time  within 
less  than  a  quarter  of  a  mile  of  my  house  ;  but  the  trees  in  the 
garden  w  ei  e  not  much  affected  by  it,  though  I  have  reason  to 
believe  froui  tlie  testimony  of  several  persons,  on  whose  veracity 
I  can  rely,  t!i;it  the  violence  of  the  wind  was  such  as  to  force 
them  to  lay  h^ld  of  the  hedgi^s  lo  prevent  their  being  thrown 
down.    Mr.  Blackw^ell,  in  particular,  mentioned,  thai  in  return- 
ing from  church  with  one  of  his  children,  m  order  to  secure 
himself  and  buy  iruin  being  carried  away,  he  was  obliged  to 
hoid  by  a  large  slake.  It  is  further  t^taled,  on  the  most  respect- 
able authority,  that  entile  were  seen  lifted,  or  rather  irresistibly 
driven  fvpm  one  end  ot  the  held  to  the  other.    There  is  reason 
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to  believe  that  one  or  more  meteoric  stones  fell  during  the 
thunder  storm  ;  for  one  of  the  late  Marquis  of  Abercom's  gar- 
deners told  me,  he  had  observed  "  a  large  stone  about  the  size 
of  his  fist  descend  in  nearly  a  perpendicular  direction,  after  a 
very  dazzling  flash  of  lightnms;  not  followed  by  thunder/'  At 
my  request  he  rt  adily  showtd  the  spot  on  where  it  apparently 
fell ;  but  the  place  being  full  of  holes,  the  search  was  unsuccess- 
ful ;  or  it  might  have  fallen  into  a  pond  situated  close  to  the 
place.  I,  as  well  as  others,  after  one  flash  of  lightning,  heard 
a  noise  similar  to  the  firing  of  a  large  rocket,  or  resembling  a 
number  of  hard  substances  shot  out  of  a  cart.  Should  the 
rarity  of  such  violent  conamUions  of  the  elements  in  this  country 
render  this  coiiiriumication  woil liv  of  insertion  in  your  lournal,  f 
shall  esteem  myseii'happy  m  liaving  been  enabled  to  witness  its 
efiects  from  nearly  the  commencement. 


Article  XII. 

Mr»  Henry  Trittcn^i  Patent  jfar  m  improved  AppartUvs.  for 

DistilHi^. 

The  following  paper  has  been  put  into  our  hands  by  the 
patentee ;  and  as  it  relates  to  a  very  important  branch  of  manu- 
mctiirey  we  do  not  hesitate  to  present  it  to  the  attention  of  oiv 
readm.— Ed. 

Those  who  are  acquainted  with  the  ordinary  procedure  in  the 
operation  of  distilling,  are  doubtless  aware  of  the  unpleasant 
flavour  more  or  less  belonging  tO  ^  distilled  products.  In  the 
best  distillation  in  the  common  mode,  there  is  m  a  very  percepti^ 
ble  degree  a  fetid  smell  and  flavour ;  and  it  is  this  which  entirely 
prevents,  so  long  as  the  common  operation  is  continued,  the 
auccessful  rivalry  of  our  British  spirits  with  those  of  foreign 
manufacture.  The  apparatus  for-  which  Mr.  Tritton  has  taken 
his  patent,  provides  effectually  for  obtaining  a  produce  divested 
of  an^r  empyreuma,  by  rendering  it  impossible  for  the  matter  in 
the  still  to  be  burned  to  the  bottom,  or  overheated.  This  is 
accomplished  by  the  transmission  of  the  heat  to  the  still  through 
the  medium  of  a  surroimding  liquid,  as  will  be  seen  by  reference 
to  PI,  UCXX.  Where  A  is  me  still,  LL,  LL,  outer  cases  attached 
to  the  still  by  which  it  is  surrounded  with  water;  now  if  the 
outer  case  in  which  the  still  is  fixed  be  placed  on  the  fire,  as  the 
still  itself  is  in  the  usual  mode  of  distilling,  it  is  evident  tiiat  the 
matter  in  the  still  can  iiever  be  heated  to  a  higher  d^ree  than 
212^,  the  greatest  heat  of  the  surrounding  water.  But  in  the 
improved  apparatus,  amuchi  less  .heat  than  212^  in  the  surround- 
ing water  aimeea  to  effect  distiUation.   Gcnc2xdly<  the  necessa^ 
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heat  is  idxmt  80°       th^n  the  commoa  boiling.  pc^n^^^^^lSf; 
and  of  couraei  from  the  regular  application  of  so  &w  a  4^8?^fOf 
|Mt|  a  still  better  flayour  is  secured  to  the  £stffleajpt£^^ctl  ^  T9 
effect  distfflatioii  at  so  low  a  tempexaturei'  the  jirfi^iiitk^^Q^^ 
atmosphere  i&  removed  from  the  simace  of  the  liquid  i^^^^^ai 
by  an  air-pump^  £,  attached  to  the  top  of  a  plose    c^lVer^^   ,  ^ 
Wnich  being  worked  exhausts  the  still.  A,  the  close  coaidfi^iiii^' 
vessely  B,  and  the  receiver,  C.  From  the  great  reduction  if?  the 
application  of  the  heat,  an  important  saving  of  fuel  is  eflected  ^ 
and  the  vessels,  being  less  exposed  to  the  action  of  violent  heat, 
will  be  far  more  durable.    A  less  quantity  of  cold  water  for  con- 
densing the  vapour  in  the  condensing  vessel  and  receiver  is 
required  than  in  the  common  distillation,  which,  in  many  cases^, 
■will  be  found  a  material  convenience,  particularly  in  some  of 
our  West  India  islands.  In  the  pipe  by  wnich  the  close  condens- 
ing vessel,  Bj  and  the  receiver,  C,  are  connected,  there  is  a  stop- 
cock, G,  by  which  that  communication  may  be  closed.    By  this 
means  the  contents  of  the  receiver  may  at  any  time  be  drawn 
off  without  impednig  the  operation  ;  for  while  the  stop-cock,  G, 
is  turned  off,  the  close  condensing  vessel  acts  as  the  receiver. 
The  receiver  is  of  course  to  be  re-exhausted,  if  it  has  been  opened 
while  the  still  is  at  work,  before  the  cock,  G,  is  again  turned  on. 
D,  is  an  air-cock  to  admit  air  into  the  receiver  previouis  toiliaw* 
ing  off  its  contents.    H,  is  the  discharge  cock  of  th^.,Dec^i|||ir. 
I,  the  discharge  cock  of  the  still.  -     '  *^ 

lPr<«ak  the  distillation  being  confined  throughout  the  oj^rad^ji^^ 
td  close  vesselsi  the  common  loss  by  evaporation  at  the  wpnn^' 
end  is  in  this  apparatus  avoided,  and  an  increase  of  produq^  ;i» 
obtained.  The  produce  of  the  imprpved  s^psjratus.  h^  -^'^^ 
repeatedly  submitted  to  the  judgment  of  expengnced  pei^^^^' 
and  has  been  most  highly  approved  by  sU.  Tb^  a| >paxa^{l|j 
itself  ma^  be  seen  at  lyork  at  the  manulfactory,  ]^o*  Wii^^ 
chapel,  London. 

Tihe  subjoined  testimonials  are^  the  one  from  josf^ph  Bct^we^ 

£!sq.  a^endeman  of  long  experience  apd  of  great  pra^tjipal^s^ 

in  tlie  English  malt  distiUery    and  the  other  from  Mr,  W,  A|l^n, 

F.R.S.  ^c.  well  known  as  an  excellent  chemist.  ,  .  , 

'  I     '.  .  *  ."I  If  1 

DEAR  SIR,  ir«n&^,Oc|.^  Itt^  \^ 

U 

'  HaviniT  attended  repeated  trials  made  with  your  apparatus  fpf , 
producing  a  vacuum  and  distilling  by  the  combi nation  of  tlie^ 
balneum  with  the  air-pump ;  and  having  considered  the  principt^^j 
thoi'eof,  1  feel  much  satisfaction  in  communicating  my  full  COIIT3 
viction  that  it  is  a  mode  by  which  a  purer  spirit  will  be  extract^^ 
than  by  any  other  that  has  been  hitherto  practised,  that;  a ' 
considerably  less  proportion  of  fuel  will  be  requj^e^  f^f^ ^llWi^'^ 
operation  xnay  be  performed  with  equal  facilit)^.  "    /  ybo^f 

I  remain^  desf  Sir^  youi»  very  sincerely, 

T^om^xmm^^,   

1 


I 
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^   '  liY  DEAR  FRIKND,        Plough^ouri^  Lombftrd^tf^t^  OU,}^  ^f^^I/fi 

'*  I  consider  that  the  plan  for  producing  a  Tacuuin,  or  "even  ^ 
l^artial  vacunln,  in  the  vessels  destined  to  receive  the  producto  ^ 

SatiUation,  is  a  very  great  improvement ;  for  in  propcrtion,^^ 
1^  iracnnm  is  rendered  more  perfect,  the  spirit  will  be  dxamif 
bT^er  at  a  lower,  temperatnre,  and  will  be  more  fragrant  and 
better  in  every  respect;  and  the  still  being  surround^  witH 
VrtUx,  the  heat  can  never  rise  beyond  212^ ;  and  consequently, 
that  unpleasant  smell  which  the  spirit  always  has  when  th|} 
Itiatter  in  the  stiB  is  over  heated,  or  bnmed  to  the  bottom,  i«r 
entirely  avoided.  It  i6  farther  obvious,  that  upon 
dilation  may  be  carried  on  widi  a  smafier  expendittfre  of  ftel 
tflah  upon  the  old  system. 

I  remain,  thine  sincerely,  ivo 
\jk  UoiT^  Xrmn,  \  William  Allbn*^  ,: 


_ » •  t  t  »  ♦ 


Article  XIIL 

On  Selenium  and  Lithion,    By  Professor  Berzelius** 


'My  experiments  on  this  very  sino:alar  and  interesting  body 
fiavebeen  now  for  some  time  completed,  and  the  memoir  printeci 
in  Swedish  contains  no  less  than  six  >^heets.  The  combinations 
of  selenium  with  the  alkalies  and  the  alkaline  hydruseleaurets 
(hydroseleniates  according  to  the  nomenclature  of  Gay-Lussac) 
elucidate'  many  points  of  theory.  Selenium  may  be  combined 
"With  potash  without  a  seleniate  and  a  seleniated  hydros eleniiret 
being  produced  from  it  when  it  is  dissolved  in  water.  Yet  this 
€<nUibination  possesses  similar  properties  to  the  alkahne  sulphur* 
Iftts  ;  from  which  it  seems  to  follow^  that  the  opinion  of  the  dry 
aulphuret  of  potash  being  a  mixture  of  sulphate  or  hydrosulphatSk  . 
4)€  potash  with  the  sulphuret  of  potassium,  is  erroneous..:      ^  .'^ 

''The  hydroselennrcts  have  the  same  taste  and  the  same  geio^^ 
iral  properties  with  the  hydrosulphurets  and  the  hydrotellureis  :  ' 
it  appears^  therefare,  that  the  hepatic  taste^  the  i^oat9iicous 
ifefcomposition  from  tiie  contact  or  the  air,  &c.  characterize  the 
cbifapoimds  6ft3lose  acids  into  which  hydrogen  enters  in  pl^c^  of . 
oxygen,   lliese  characters  differ  essentially  from  those  of  "^^'i 
tftonates,  the  fluates,  ftnd  the  iodates;  in  my  memoir,  upon. 

I  liihre  endeavoured  tp  give  a  full  explsmation  of  ijh^se, 
-points.  *  .  V  • 

^'  You  have  expressed  your  doubts  respecting  the 'metallic  nature 
of  sdenium ;  what  will  you  say  then  when  I  inform  yuu  tliat 
thi^  body      a  non-conductor  of  electricity  .a^id  of  culuri^^. 

AX^  •'•  «Ktr»eiC!Hroin*  letter  of  Prof.  B«r*eUijilo Dr.  Murcet.  ^  i  .  •> 
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frrf.  Bemlius  'on  Seknitim  and  Jfjiildm.  '^jfvnt^ 

.  But,  although  my  vanity  Biif;ht  have  caused  me  to  wish  to  cap- 
-aider  it  as  a  simple  non-metallic  isubst^nce,  as  the  number  of 
these  bodies  is  so  Unuted,  and  the  discovery  of  an  addiMpoal 
one  musty  therefore,  be  the  more  interesting;' ;  yet,  in  spi^  of 
this  circumstance,  I  believe  it  must  be  regarded  as  a  met^. 
Every  thin^  depends  upon  what  is  meant  by  a  metal.    If  .y^u 
compare  them  with  the  simple  non-metallic  substances,  thene  is 
only  one  character  which  distinfj^^uishes  them,  their  brilliant 
metallic  lustre  ;  lor  the  property  of  conducting  electricity  is  also 
found  in  charcoal  without  one,  on  this  account,  considering  it 
as  a  metal.     Now  selenium  possesses  this  brilliant  metalhc 
luatre  in  a  very  remarkable  degree.    When  it  is  cooled  rapidlj, 
it  has  a  vitreous  fracture,  but  one  that  is  entirely  metallic ;  and 
H  possesses  a  certain,  although  scarcely  pefceptible  trans paresbcy. 
If,  on  the  contrary,  we  pennit  it  to  become  solid  gradual^,  A 
has  a  granulated  fracture,  and  is  extremely  like  t  piece  cf 
ooMt.   The  slip  of  green  paper,  which  accompanies  this  letter^ 
is  coated  with  selenium  ;  1  formed  it  into  a  peoiciiley  by  reduc* 

''in^  it  from  the  selenic  acid  dissolved  in  water  by  sulphm^us 

."^iK^id  gas.   Hie  pelMcule  is  formed  on  the  soi&ce  t>f  l^e  Am^ 
assumes  completely  the  aspect  of  a  Am  of  gold.  Kmr  «s 
sdenimn  must  belong  to  one  of  these  classes,  and^at  tiic^m 

'tiiaira^ters  which  are  common  to  both  of  them,  I  ^bar^f^it 
propM  to  place  it  in  that  of  whi^h  it  possesses  the  most  mmkid 

'lefaaraeter.   I  divide  metals  into  two  classes,  those  thaiuigs 

-espable  of  forming  acids,  and  those  diat  act  as  baoss ;  tmAtl 
place  selenium  among  the  acidifiable  metals  near  aiaenic. .  • 
Arfvedson  has  proved  that  spodumene  contains  eight  per 

»«e"nt.  of  lithion;*  he  has  also  found  four  per  cent,  of  it  in 
another  mineral  trom  Uton,  which  is  called  crj^stalhzed  lepido- 

lite  ;  it  contains  also  boracic  acid,  silex,  and  alumine  ;  • 

Lithion  contains  43*9  per  cent  of  oxygen.^-  With  respect 

to  selenium,  1  must  uitbrm  you  tiiat  1  have  found  a  ibssii  which 


*  In  the  nnmbor  of  (he  Annates  de  Cbimie  for  Bfordl^  we  bsire  Qm  tSUtlfi/^ 
'letter  from  M.  C^illrt  dc  Lautnont  to  the  editors. 

'    M.  Swedenstierna  informed  lue  by  a  letter  of  March  17,  that  M.  Ar/vedsop  iiad 
.  not  entirely  completed  his  aoalytiB  of  pcUdite  when  be  anotfunced  that     bad  qo* 
tainrd  three  per  cent,  of  lithion,  and  that  he  now  believes  he  has  foond  Jioeper  ceni^ 
it;  ttii<  would  brin;;  his  analysis  more  nenr  to  that  of  M.  V.iuqueUn''9,  nhofm 
actually  found  seven  per  cent,  in  some  very  pure  pieces  nhich  I  sent  him.    M.  Swe- 
j^iefiiiterua  remarlis  also  that  M.  Arfvciibun  has  just  diiH;overed  eight  gar jfft.  o( 
^lithion  in  tripbane  (spodumene)  undoubtedly  from  Uton.   In  coMequeiKe'«f  M 
J  important  discovery,  which  will  probably  be  extended  to  other  mineral  anbtfliiiiWi^ 
chrmifts  will  be  able  to  prornre  this  new  alkali  very  easily,  triphane  being  leu 
rare  tlian  petaliie;  M.  Leonhard  has  jubt  discovered  tripluue  in  the  Tyrol,  aod 
>S.  licbinger  conceived  that  he  liad  obtained  iix  per  cent,  of  potash  fruia  it.  but 
^^bls  will  probablv  prove  to  be  lilhioB,  -  io^)« 

>  M.  Yaoqaeritt  concludeii  from  his  experiments,  that  109 ptdU  ot  MitAnkamr 
itald<43-5of  pxyf;ep,  a  quantity  "which  he  observes  i»  f^reatcr  than  thatof  alftbexM^ 
ttlkaliei.    The  editors  of  the  Aunales  de  Chtmie  remark,  that  accprdinc  to  tM 
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ms.l    Mr.  Oitt  an  a  Pwmiee  8imm  ZUfc  Rmau.  €•» 

contains  :f  of  its  weio^ht  of  it.    It  had  been  for  a  long  time 
^(50tifeidered  a«  an  ore  of  tellurium.    I  made  an  unalysis  ofa  rery 
^  ii#il&(H  quantity  ol  it  some  years  ago;  I  could  not  tind  anyidlu- 
I'^rtWtti  in  it,  but  the  blow-pipe  always  afterwards  regained  the 
*^^odour  of  this  metal.    Dunng  my  researches  on  sdenium,  1 
'Tfecollected  this  circumstance;  and  the  fnend  who  possessed 
<  -t1le  nuneral  sent  me  a  sufficient  quantity  for  an  exact  aaaiysis. 
'  I  find  it  to  be  composed  ^  6ii#  Atom  of  wslottimt^ lifam^  wd 


4» 

»  * 


AlCTfC&E  XIV.  •  *  "     *  ' 


i  J  *;»..•  EditoiJi  of  the  Annals  of  Fhilosophj^,)  ^  ^  *  * 

L-.^''ifrw  apwiiimidB  ^  lea  f&m  uoce  it  ocowrred  to  ma 
,'jMilMi*«lone,  'liMg  %  vwkma  ifiim  and  exo^edingly 
yf0mmf  might  poaitUD  ivery  t Jm^  imAielA'i^  pamnj^t  SnAn&l 
^  -mU^  itfii  cpnwqiiiitly  form  an  e^cdkol  suppcit  fiwr  fiml  mM 
.ttaUpMttaDe ;  and  m  liid  Iluul  the plea^wre to  M^dw^mjl^^ 
\  tmm  fi%  w«n6ed«-  I  qhmIo  kmi-spheootl  pmlioa  of  aboiit  ji^ 
.iBck  mtd  9k  half  only  m  diameler  in  two  small  pievsea  of  piiyiaia 
latam;  aad' after  flnaking  aide  OiiScea  into  thia  boQofw  i^a^ea 
.  thus  formed  to  introduoe  a  Wiaat  of  air,  I  ^led  them  wi^ 
charcoal,  putting  in  also  a  small  piece  of  copper,  and  fitted  Aem 
togedier.    On  igniting  the  furnace  and  employing  a  pair  of 
-  common  hand  bellows,  I  soon  raised  the  temperature  of  tne  fuel 
.  to  an  extraordinary  degree  of  vehemence,  and  found  the  copper 
.  was  completely  lused  with  that  very  small  quantity  of  fuel  only, 
r    This  success  induced  nie  to  make  another  furnace  of  the  same 
material,  but  of  a  rather  larger  diameter  ;  though,  possibly,  the 
fttoallest  ever  made  to  be  useful,  as  it  was  merely  a  hemi-spnerical 
cavity  ol'  two  inches  and  a  half  in  diameter  made  in  a  piece  of 
ptoiice  stone  about  three  inches  and  a  half  square,  and  having 
a  channel  on  one  side  of  it  for  the  blast  to  enter ;  and  thiis  haa 
continued  in  use  with  me  neady  ever  sinoe  .a^  ,tb^  ba§ia  (|f,)a  ' 
la^fe  convenient  table  furnace. 

\.  'pccaaionaUy»  however,  I  increased  its  capaxjity  to  hold  fuel 
'b)F  'PlaoiUg>  upon  ita  ^  top  a  ring  fonned  of  a  narrow  f^J^.^f 
'4jQiiecl  ipaa^  atxHit  one  indi  bfoa4  and  12  mi»^  ihmjf^^^.iimi 
^jUfhjjph  cotild  be  coiled  into  a  ciircle  of  greater  or  lesser  diameter 

ao^ording  to  the  extent  {^aiuface  I  wished  to  give  to  thef^irtiiai^ 
-wd'^pon  which  I  also  ocoasioBally  Jaid.  a  Ite^  tivt^t^nJ^ei  a^jj^ 
;|id;kt^^  ^de  of  twisted  iron  wire,  oraf  a'MilalFiate^,tohaU^ 
y¥^i#et,W  Vh^^ited  by  thefizniace.    .  '  '      " '\ 
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Mr.  GiU  on  ^.^Mmice  J^mslii^  Ftmma.  [jf^fni 

A  next  addt^fi  another  piece  of  puiQic^  stOQe  to  the/bjrpaei^flqiie, 
c»r  haisis  having  a  cyhudrical  liote  trough  it  of  ^tha  «as^ 
diiiiiictt^r  as  the  cav  itv  in  the  fbraace,  winch  answered  still  more 
complcu  ly  ,  and  ill  tiiis  state  it  was  very  frequently  seen  in  u^e^ 
hy  Caul.  BaL;ii()l(l,  wlio  has  lately  introduced  it  into  the  labora4 
lory  of  the  Royal  In  tution,  and  given  a  short  account  of  it  in 
the  last  number  of  1  he  Journal  of  Science  and  the  Artb  j  "  but 
without  giving  me  the  credit  of  the  invention  ! 

It  has  also  been  seen  and  adopted  by  other  persons,  as  I  very 
much  wished  to  bring  it  into  use,  being  convinced  that  it  would 
form  a  most  desiraUe  instrument  in  chemical  pursuits,  as  well 
as  in  the  arts.  ' 

I  have,  howerer,  since  very  materially  improved  the  furnace, 
having  added  to  it  another  part  m  place  of  the  last-mentioned 
one.  This  consists  of  a  piece  of  pumice  stone  about  three  inok6^ 
and  a  half  square,  having  a  conical  perforation  through  it  of 
two  inches  in  diameter  in  its  smallest  aperture,  and  three  inches 
and  a  quarter  in  its  greatest ;  this,  when  placed  upon  the  basis 
with  its  narrowest  aperture  uppermost  and  filled  with  charcoal, 
after  being  ignited,  will  continvie  to  burn  for  half  an  hour  without 
attendance,  the  charcoal  continually  falling  down  owing  to  thd 
widening  form  of  the  perforation,  and  will  yield  an  equable  heat 
sufficient  to  keep  a  matrass  or  retort  suspended  over  it,  and 
•ontaining  any  aqueous  hquid,  not  exceeding  a  pint  measure, 
oonetantly  boiling  during  tliat  time,  when  it  may  need  a  fresh 
impply  of  fuel.  .  .  j.» 

It  may  thus  be  very  frequently  employed  in  place  of  a  spirit 
or  Argand  lampj  with  an  ezpen«e  in  iael  too  SKudl  to  decern 
ettimation.  c-::K'b 
however,  the  last-mentioned  part  of  the  foma^e  be  |iiai^ 
^th  iU  widest  aperture  uppermoati  it  will  be  capi^eof  receh^ 
ing  into  it  and  supporting  tne  lower  part  of  a  Rorence  oil  ilafitti  - 
CAT  ether  glass  vessel  of  a'aimilar  size,  and  w^kee|^eux^«  qvian- 
tfty  of  fluid  in. it  as  may  be  enclosed  in  ^e  pumii^  6toiie^  aiki 
defended  fWm^  cooling  by  the  action  of  the  air,  6onsfiBintly 
bbding  with  no  more  fuel  than  can  be  contained  ki'lke  lo^lw 
Mtt  of  the  furnace ;  this  is  no  doubt  owing  to  its  shw  coWftMM^ 
fMMrr fof  keat,  the  vessel  being  here  ponied  i^a^^tnl^'flittaM 
to  a  boiler  set  in  b|[iok-i^ork.  '"^  i^oiaiqo 

>v/ittni^perhap6,  appeal?  singular,  that  thisJ\im4cekM4M^glNtt€ 
liQifapertures  hi  its  Mtlom  to  adnu  it  w^,*  howeiil^*  s^B^ 
tnovy-MH^ar  to  assert,  thotit  kunootcamnfor ati^^j  Ab^kkibt 
#wfaig  to  the  air  finding  its  way  teOttgh  thcMSid^  «Aittaid  iit 
tM«i^  ^  dimton  betwisea  the  two'pttrti^oittb^^fMk^^^ 
iMflhrndkre  eiipcddly  lo  ike  vmy  OtHv  wOukiH^j^^ 
€f  the  pumice  etone  iit^i  and,  indeed,  mdese  tne  charcoal  be 
■Mnifiind  ally  an  atinramsniffif'iihfhfril,  il  willininiiiiMiWiiiimm 
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ms^l    v,wti:T  v.^tKe  itaMdo^op^     ^-^'^  4» 

'^I'.S.  It  will  ht'  hecessftry,  after  shaping  the  pumice  stones, 
atid  before  excavating  them,  to  bind  each  part  round  hi  s^erd.t 
places  vritli  iron  or  copper  wires  let  into  grooves,  in  ordei^  to 
prevent  their  breaking  asunder  in  that  operation ;  or  a 0  awards, 
mr  their  xmeqnal  expansion  ajiid  contaraction,  in  heating  aml^ 
lidoling:      •  •  -  '-iij.^..  't  ^  ^-.J 

V    ^  ^*  i  ^     •      '  •  ;  '  '     .  '  i 

i.  »  .       :  Article  XV.  '••••^ 

Dr.  Brewsier^s  Patent  Kakidompt.  From  a  ComapandeDl^A 

From  the  great  popokuritv  of  the  kaleidoaoope,  attempUl 
hiire  been  maito  to  discover  the  principle  of  theawfargment,  and) 
4Mren  iafttrument  itself  in  optical  U^oomns,  and  in  macdiiMii 
k>ng  ago  exploded  and  i(»gotteii.  The  most  pdausiblft  of  thesck 
•tikmpto  tfi  thajb  whif^h  anpposea  that  thfi  idea  of  the  kakidcN* 
9ilopa  ift  taken  from  BiadWy's  gardening,  whidi  contains  tifar 
ai^nnt  of  an  instrument  consisting  of  two  plates  of  oanoDgbkMi 
tilir  inchaa  bigh  wd  five  inches  wide^  These  plates/edDnec^ed* 
hv  a  Ukttge^  are  placed  upon,  a  legabur  kind  of  drawin^^.,mid  tht 
OMeiCV^r,  lookiae  ia Ml  fiNmt».aeeB  the  lines  of  thedmragmiAftiM 
pbad'.eOt  ad  tp  gndeA  plajta  <^  diftveiit  tema.  -'A.tfiaa 
tfWilMnm<»tft  of  tiUa  kiMr  made  fipom  Mr*  Btoadli^-a  Apmag^im^ 


CP  • 

IMmw  I  lined'^ebody  eidm  or  bewd  of  anv  beentifvd 
aM^ohnhey  prodmed.  l]ieiiislnmiiBnliaiadaeajiiea|i^^ 
dncing  any  efiect  approaehing  to  the  efiects  of  the  kaleidosoepe ; 
fold  among  idl  the  attempts  to  evade  Dr.  Brewster^a  patent,  no 
person  has  ever  thought  of  making  the  ^injstrument  descnhed  hy 
Mr.  Bradley.  .  -  ,  -  *     -  • 

..  To  tiiose  who  are  not  capable  of  examining  this  subject  scien* 
tificaUy,  it  may  be  sufficient  to  subjoin  the  written  attestations 
of  one  of  the  most  eminent  natural  philosophers  of  the  present 
day,  who  considers  the  instrument  of  Mr,  Bradley  as  entirely 
dinerent  in  its  principle  and  efiiects  from  the  Kaleidoscope 
invented  by  Dr.  Brewster.  The  following  is  an  e^Uract  from  ihi^ 
opinion  of  Professor  Plav fair :  .  .• 

;V  "  lii^iy6  examined  the  kaleidoscope  invented  by  Dr.  Brew- 
,^r,  and  compared  it  with  the  description  oTau  instrument 
j^hi^h  i.^  has  been  said  to  resemble,  constructed  by  a  person  of 
^e  name  of  Bradley.  I  have  also  compared  its  effects  with  a 
S^o^'epi  to  which  it  may  be  thought  to  have  some  analogy 
tMMt^     -WfK4.>  ia     Optica.  R.  M.  13  and  Jkwm 

dd  isC9i><Ml:>  ej-  r,     .0;  •  .  •*  •  ' 

aaniMc  yf^wAtbi  Cannbridge,  ho  alfo  «filMaleM0P»  fu  ithifiii&ftc^ddl^f  stUfte 

**  that  th9  eff^clt  pruductd  by  the  kaleidotcope  war§  never  in  his  contemplation  "  when 
he  drew  up  these  two  propositions,  and  that  they  contain  merely  ihcmaUiemtUital 
eaiMi^l&k  of  the  limiAer^  and  arrangement  of  the  im^eg,^* 
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W/A  tMH  ctmiriPfnces,  and  from  every  optical  ififtrvmejit  with 
which  I  am  acquainted^  the  kaleidoscope  appears  to  differ  esif»* 
tiaify  both  in  itt  effect  and  m  tioprineifie  of  its  construction, 

A»to  the  effect,  the  thing  produced  by  the  kaleidoscope  ia  % 
eeries  of  figmee  proMOtod  with  the  moel  perfect  syaunetry^  so 
as  always  to  compose  a,wholey  in  which  nothing  is  wanting  and 
noQ^og  lednndant*  Itmatten  not  what  the  object  be  to  which 
thai  inatnunent  is  directed ;  if  it  only  be  in  its  proper  place>  the 
dbetyoil  described'  is  seen  to  take  place,  aaia  with  an  endless 
horie^.  b  this  reqpect  the  kaleidoaeope  appean  to  be  qifitfe 
ifaigjaar  among  optical  instraments.  Neither  the  instmmtet  ia 
3MAey>  nor  tM  theofMn  in  Wood's  book,  hare  any  fcsemblance 
to  this*  Next  as  to  the  principle  of  constmction,  Dr.  Brewstet^ 
ilMlRMwiit  vefiiim  %  pafticnhur  position  of  eye  of 
dMerrer  of  4e  djeol  looked  at  in  otder  to  its  eftct*  If  either 
If  tlMa  is  wanring,  the  synunetiy  ▼aaishes^.and  ^e  figcures  are 
m^ar  and  disunited. 
' ''rev these  reasons,  Dr.  Brewster's  inrention  seems  to  me 


mm 

Ti?. 

11 

Perhaps  we  could  scarcely  have  a  stronger  proof  of  the  novelty 
of  the  invention  than  the  eflf^ct  which  it  produced  when  it  was 
first  exhibited  in  London  ;  both  the  scientific  and  the  unscientific 
weia  equally  amused  and  surprised  at  its  effects  ;  and  although 
the  principle  on  which  it  acts  was  easily  perceived  to  be  one  with 
which  we  were  familiar,  yet  the  mode  of  its  application  was  what 
no  one  had  before  witnessed. 


.•I 


^  The  Editors  have  also  received  the  followins^  notice  respecting 
the  kaleidoscope^  which  they  subjoin,  as  tending  to  complete  the 
hifctory  of  this  curious  instrument,  and  to  sliow  what  approached 
had  been  made  to  the  mvention  by  the  older  writers^, 

'      .  On  the  Kaleidoscope^ 

;  In  K^ijcher^s  Ars  Maj^na  Lucis  et  Umbrae,  published  at  Romi^ 
jia  1^6,  there  is  an  account  of  the  experiment,  which  has  of 
l9A<d  careated  so  much  amusement,  under  the  name  of  the  kalei-^ 
II^BCope.  At  p,  of  that  work  is  a  description  of  the  appeal^ 
ance  of  the  circle  divided  into  its  aliquot  parts  (which  Dr: 
^Ttiwstev's  tube  so  beautifully  exhibits),  by  means  of  two  plane 
«>jrrors,  whicli  are  set  at  the  angles  of  120'',  90^,  72^,  &c.  8tCi 
fith  one  auutlier.  He  afterwards  G:oes  on  to  descnbe  the 
naultiph cation  of  images  by  reiiections  trom  mirrors,  set  in 
different  situations  with  one  another,  and  expressly  mentions 
Jiie  variety  of  combinations  wliich  may  be  produced  by  changes 
in  the  objects  which  are  retlected.  kircher  claims  the  ex-y>eri- 
ment  as  his  own,  saying  that  he  imd  not  heard  of  its^  baviilg 
%Sj(iHu:ri^d.to  my  ooe  beior^  hia.  >    ihh^  /  ^ » ^ 

*  ^  •     i^T  r:'  irfl 
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Article  XVI- 


Analyses  ol?  Books.  '   '  '^'^ 

'    '  • '  'r  ;^ 

:  Transactions  of  the  Geological  Society,    Vols.  IIL  ottd  IV^^' 

The  intemt  and  importtim  of  these  votamet  immuAm%0 
jfom  exteiMsiTe  anslyBiB  of  their  contetittt  than  is  00iMibte»t4ttlBl 
the  pl^  of  our  jonroal*  Wa  tmet^  thetefovei  that  our  MtdMs 
iriU  consider  the  fdlofnng  absiraola  as  intended  radiert^  ttMtt 
Hum  to  aatisAr  their  cnriouty.  - 

I.  Yd.  ni.--.^  SAeefcA  of  tke  Mimralogw  of  Sky.  By  h 
M'CuUoch,  M.D.  F,L.S.  &c. 

7,  Vol.  IV. — Corrections  and  Additions  to  the  Mineralogy  ijf 
Skjf,    By  the  Same. 

The  loasritudinal  extent  of  this  island  is  from  S.E.  to  N.W. 
and  its  g-eneral  fiy;ur<j  is  veiT  irregular,  being  indented  deeply  on 
•every  side  by  bays  and  stM-lochs.  The  south-eastern  extremity 
i(consibting  chiefly  oi  the  district  of  Sleat)  is  composed  of  gneiss^ 
passing  by  insensible  gradations  luto  chlorite  state,  and  of 
micaceous  schistus.  The  beda  use  to  the  N.W.  at  an  angle 
warying  from  30^  to  50°,  or  even  niore.  At  Loch  aa  Daui  they 
pass  into  the  sea,  and  may  be  observed  to  emerge  at  Glen  Elg^ 
on  the  main  land  of  Scothirid,  precisely  in  the  prolongation!  to 
the  N.E.,  of  their  line  ot  run.  To  the  Jf.W.  of  these  beds,  and 
extending  beyond  them  in  a  N.E.  direction  to  the  extremity  of 
the  island^  is  a  series  of  beds,  which,  where  thev  touch  the 
gneiss,  are  nearly  vertical ;  they  then  become  irregular,  and,  as 
their  distance  from  tiie  gneiss  increases,  rise  on  the  wiiole 
towards  the  S.E.  but  with  various  local  irregulanties.  Thid 
series  consists  of  red  sandstone,  of  an  indm^ated  sandstone, 
'  generally  blue  or  ffrey,  but  occasionally  brown,  and  sometimes 
ineladiri  j;  <>;rains  ot  ielspt^r,  of  greywacke  schist,  and,  in  one 
place,  of  ])nre,  com^iact  (juartz.  The  sandstones  and  schist 
repeatedly  alternate.  The  red  sandstone  i;^  the  predomniant 
member  of  this  series,  and  in  mi n era!  characters  corresponds 
•with  tlie  red  sandstone,  whicli  m  Scotknid  occupies  an  intenne- 
dmtye  place  between  the  primary  rocks  and  those  which  contaiil 
organic  remains.  Near  the  Point  of  Sleat,  however,  according 
to>  X>r»  M.  this  series  of  slate  and  of  red  sandstone  passes  hf 
degrees  into  a  variety  of  gneiss,  the  former  of  these  beds  becom* 
ii^.agraen,  glossy^  chlorite  slate,  and  the  latter  assnnnng  the! 
appear»ice  of  a  compact  qiiartB  eofitaining  grains  of  red  fiebpar. 
I  (The  netrest  beds  of  the  sandstone  jnst  described,  that  id,  those^ 
.  which  lie  the  fnfdiait  to  the  N.W.  rise  at  an  angle  o€  not  ttor^ 
&Skil  10°,  and  are  covered  by  a  deposit  of  limestone  rising  I&e? 
them  to  theS.£.  bat  sit  aa  angle  not  exceeding  5°.  The  outburst 
<tf  the  hmestOM  aaay  ba  liaeed  ki  a  diraatieQ  NJB«aiid  S.W; 
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fi^ktt  AMllbid%6  Loch  Eishort.  This  m^tiHA  ikpo^^cm^9 
ofyouMMrai  dtternttimiittf  Uniefltone,  shale,  mi'BmaiM^'ii^'^. 
etimt^  ^typhites,  anulkibiiites,  snd  beleiouiites ;  ttls,  ttereSMt^j^l 
pM^yme'Mmt  as  the  lias  of  England,  and  of  the  N.E.'IA>M^^ 
cf  Dfelaod.-  In  man^  places  these  beds  are  penetrated,  and  t/aSk^"^ 
olr  less  e6vered  by  sienite  and  other  trap  rocks.  Wheire  tihAt^is-'^ 
the  taae,  remaikable  changes  appear  to  have  tak^  place  in'  At'- 
strata,  for  which  no  obvious' cause  exists  except  the  proxiodljr' 
cf  tiie  trap.  The  hmestone  becomes  more  crystalline^  tfiebrgsnic, 
remains  become  more  rare,  and  where  the  utmost  change  has* ; 
been  effected,  a  perfect  granular  miirble,  without  any  visiWe  - 
organic  remains,  is  the  result,  not  difFering;  in  its  external  cha- 
racters from  that  highly  crystalline  hmestone,  or  marble,  which  - 
geologists  have  been  in  the  habit  of  considering  as  one  of  the' 
primary  rocks.  The  sandstone  undergoes  analogous  changes,- 
being  converted  into  quartz  more  or  less  compact ;  and  the  • 
shale  becoming  hard,  compact,  and  brittle,  is  converted  into 
lydian-stone.  •  j:» 

The  limestone  deposit  is  covered  by  calcareous  \*^ite  and 
grey  sandstone,  which  at  Strathaird  is  intersected  by  a  multi- 
tude of  vertical  dykes  of  trap  without  having  its  stratihoatioQ- 
materially  disturbed. 

The  northern  and  western  part  of  the  island,  as  far  as  it  has 
been  examined  by  Dr.  M.  consists  chiefly  of  trap,  amorphous^' 
laljmlar,  or  colmunar,  and  resembhng  greenstone  in  composition^^ 
except  that  augite»  instead  of  hornblende,  forms  one  of  its  cooesti^* 
tuent  parts,  fii  many  places  it  is  amy^daioidal,  and  conlatii^ 
besides  the  more  common  minerals  of  the  zeolite  femily,  milgw^ 
fiqe^t  sp^mens  of  hmmonite  and  needlestone.  On  the  north- 
eastern coast  it  is  combined  Irith  the  lias  and  other  stratified 
rocks  in  an  infinite  variety  of  ways,  the  stndy  d  winch  is  hi^Uj^ 
.^nstntedve,  as.  it  throws  mnch  h^xt  on  many  dispated  poinltfu 

AB  diese  irregularHies  occur  in  a  maaa^  which,  talseiir 
general  view,  him  iiie  character  <>f  a  stratified  trap,  rince,  moi^ 
withfrtaading  these  irregularities,  it  bears  a  strong  paralleiiBHS  M* 
flie  abeady  paraHd  strata  ^^Hk  which  it  is  assodafesd;  IvM 
Itbundantly  plain  that  the  appearance  of  stiulifiealioii' in^Hikp 
trap  is  here  the  result  of  the  forms  of  the  rooks  OBL'Whi0lttt9il> 
daced,  or  among  which  it  has  intruded,  in  the  fbroMr  eiB«*itbw  ' 
mtninting  theni^  and  in  the  latter  appearing  io  fdtemate^Wite 
<3iem.    The  instances  of  this  apparent  alternation  are  high^ 
ititerestiug,  from  their  great  extent,  as  well  as  from  the  perfect 
conviction  which  they  present  of  the  fallacious  nature  of  tliis 
supposed  connexion.    In  many  cases  the  alternations  of  trap 
are  as  regular,  as  decided,  and  as  evenly  parallel  as  those  Of*  the 
stratified  rocks  themselves,  the  sandstone  and  limestone  among 
which  it  hes.    Yet  in  no  instance  does  it  not  happen  but  that 
at  some  point  or  other  the  alternating  bed  of  trap  will  detach  an 
intersecting  vein,,  unite  itself  to  the  superineumhent  masi^'oii 
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q»ttii?g;^.  j^i^tb^om  jtwa.0bw(l>$)^  i<|^\^Jml^tlm 

sauidst^iiil^  make  its  wajr.acrow  the  one  imiT^}#tftrigr#teia^^ 
^^1^  pn)ceea  with  i»  TegalanA|t  8s  g^e|^]^  w^S^ 

laiipig,iBpi|4^e  be^^  some  otjbsr-pair  of  proxinat^  strs^  »j[ii^oi^^j 
or,  ffff^  4i|s|aiiQ#8  i  Jbave  o))(served  this  to  baMMHi  tiUpn  nfotf  f^mb 
a^^oile  in  extent,  tJuoughout  all  which  Vf^MB  opt  th»  mniiilMo 
ii^egulanly  had  appeared  to  indicate  any  thing  ebie,tbai^«»f|t 
perfectly  conformaDie  and  alternating  stiatiiioatiqn/*     ' «     t  »n  r 

Xha  . middle  district  of  the  island  lying  batmen  (be  tt^i^ml^! 
the  8trati$ed  rpdU  already  n^eotioned^  cODt^jna  tfan  Oocwttji^ 
biUsi  the  lyioet  lofty,  and  remarkable  iadieiroiilline  of  aiiy  pf  {hfij 
mountain  groups  q£  Skjf»  The  .spiry  fonns  of  their  atuamiti^ 
thfNC  l^ardj  eenaled  outhne^.the  hugei  ai^d  8oiiiewhat45itf?w<^^^ 
sbaft%.  of  rpd^  thai  ea^tend  from  their  base  to  lhek,jniiiw(ul^ 
almoet.ipnalterabl^  by  time  and  weather,  and  absohiUljr  bi^^Pi^^ 
point  pnl^  eff^n  iiit  a  diatance,  that  the  rock.of  whicb-theyj^i 
composed  is  wy  diffiMwat  ftom  Ihesurroimding  aiid^ 
trap  and  sienite*  On  a  near  inspection,  it  is  found  tQ  ,  CQASi4( 
of  nyperstene^  in  grains  or  crystals,  mixed  in  some  |i«vts>iwttb 
cQnpacty  grc^  felspar,  and  ia  othen  wit|h  cgQraiislliawdj  wl^t^ 
ffl&par,.  somewhat  glassy.  .    .         •. » 

3.  On  the  Gwhgical  Feaium  of  the  Nwth-east^  Coiin^a  tijfh 
b^^f  :extm^Ued  fr(m  the  Notes  of  J.  F.  BergcTf  MM^  %c. 
with  m  Introduction  and  Remarks  by  the  Rev/W,  Conyifeari^^ 
Descriptive  Notes,  referring  to  the  Outline  of  Sections  preseaale^ 
bu  a  Fart  of  the  Coasts  of  Antrim  and  Detry,  collected  by  the^ 
Kev,  W.  Cony beare,  with  Observations  by  the  Kev,  W.  Buclcu^fi4g^ 
Reader  in  Mineralogy  to  t lie  L  niver si ti/  of  Oxford,  ,  .  r 

A  right  line  drawn  from  Dundiilk  lo  Londonderry,  and  the 
curve  of  the  coast  from  Londonderry  back  again  to  Duudalk, 
will  include  somewhat  mure  than  the  district  described  in  these- 
papers.  It  may  be  considered  as  composed  of  three  systems  of 
mountains.  Of  these,  one  occupies  the  country  lying  south  o£ 
the  Belfast  River  and  Loch  Neagh.  The  IVIourne  mountains  are^ 
itti  most  elevated  summits,  and  consist  principally  of  granite. 
Hornblende  rock  and  primitive  greenstone  appear  on  the  skirt% 
of  the  granite ;  and  at  a  greater  distance  from  the  centred  nuQ^emn 
the  greywacke  formation  is  the  prevailing  rock. 

The  second  system  has  for  its  eastern  boundary  a  line  dra\vn 
nfearly  N.  and  S.  from  the  mouth  of  Loch  Fovle  to  the  parallel  of 
the  northern  extremity  of  Loch  Neagh,  and  extends  westward 
to  Donegal  Bay,  including  the  whole  line  of  coast  from  Lod^ 
Foyle  to  Donegal.    This  tract  consists  principaHy  of  mica  slate^ 

The  third  system  occupies  the  whole  country  lying  east  of  a 
lil^  drawp  from  the  entrance  of  Loch  Foyle  to  the  southern 
•j^treinity  of  Loch  Neagh.  The  prevailing  rock  in  this  distric|^ 
is  basalt ;  but  other  rocks,  from  mica  slate  upwards  to  chaUk^ 
make  thedr  appearance,  especially  on  the  coast;  and  froni  the^ 
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^  iia&heFe,  as  in  England,  oMiipt*!  fif  beds  of 
imatiu^  with  thii|,JiMds  ^^Uviah^  argiUaeeolill  Itmettene.  ^  m 

jointa  Um^  liiiiUilMiii'iiiii.^  biniiiij  pla^iiiiiay  b^  olea^  btf 
fitpifirtd  emerging  Mow  the  giieil  savdi  ittd  mte  mhWtA 
mi||l  cantauiiiig  grpMi|B*.  MAepeiiiMdaof  PortmhiteoiBM 
la  contact  witk  5bi^  ted  pjiwaalio  grecmnHBli,  being  o^wvkA 
^  appearing  le<  eitamle  with^       roeli.  Uweir  di 

o^i^  indurated,  fKnty  slate,  retaining^  howwer^  wtam 

iuipressioiis  of  ammonites,  wbich  snffiGientiytdentiiy  it  with 
alatf  clav  of  the  lia^^,  altered  by  the  action  of  the  greenstone.  ^ 
l  tit  beds  of  ooirte  and  calcareous  standstone,  &c.  which  in 
EiiuLiiui  inu  i  u  lu  1m  '  ween  the  lias  and  the  green  sandstone,  havq 
not  bttii  ol»(rved  ii  this  district;  the  latter  rock,  therefore, 
mimediaiely  on  the  has.  It  is  not  materially  distent  fimoi 
green  sandstoitt'  uFthe  English  series.  ^ 
he  chalk  ot  this  district,  although  perfectly  identified,  gee^ 
logically  speaking,  with  the  chalk  of  England,  by  its  relatifw 
situution  in  the  series,  and  by  the  organic  remains  which  it 
encloses,  differs,  in  the  following  particulars,  from  the  usual 
appeai.uH  e  of  this  substance.  It  is  harder,  and  its  texture  i* 
more  compact.  It  is  covered,  and  often  intersected  by  basalt  ; 
i|l  the  latter  case,  and  near  the  plane  of  contact,  the  chalk  is* 
converted  into  a  dark-browny  crystalline  limeetone,  which,  as  it 
riecedes  from  the  basal t,  becomes  mere  fine  grafiied,  then  of 
flgMdy  JUipect,  ailerwarda  p<»rcellanous,  and  at  the  distance  of 
^dkt  or  ten  feet  from  the  basalt  is  not  to  be  distitigBidied  teW; 
d^jmrf  ehalk.  The  flinte  m  the  altered  chalk  uettdfy  wnfusrit  ik 

ejf  yellowish  colour,  and  the  chalk  iteelf,  wIm  CBfttfiedlifte^ 
kt^  ia  hig^  pboqihoreseent.  <! 
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AprtiOS.^Dt.  Wdlaston  oOimnimicated  a  paper  by  Dr.  Ann. 
djT^W  Ure,  entitled.  New  Experimental  Researches  on  some  of 
tfie  kading  Doctrines  of  Caloric,  particularly  on  the  Relatioa 
between  the  Elasticity,  Temperature,  and  latent  Heat  ofdiflfiweatc 
Vapours,  on  thermometrical  Admeasurement,  and  on  OapaoitjhinL 
'  Jlpn730.— The  reading  of  I^.  tJre'a  paper  was  ^ymahed.divlk:^ 
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edftolBttrAvpfrpurli.  Tlie«»th<Nr  oommenoes  bt^^^s^ 
▼iew  of  the  diffisrant  experimeiOi  perlbrmed  by  Watt>  Ttol^^ 
IMlixiv  Bicft,  aidodim^ai  tte  ehMoilf  of  dNiWI|p0M^t«i8»ii8 
•dMtoMi  ct'difimiit  tmpetaMdm ;  aAd  alM  fdkmg^tiill 
seme  arm  into  wkfeii  lie  cMMhred  ifaeeejphOo«cf>lMs^ 
Mte&y  be  desefilM  llie  netiiod  wUch  lie  fd[»wdd^in,n#i#^ 
^xpenmeats^  His  method  waa  to  confine  Hie*  vftpoitap  iUli^ 
exammation  in  a  portion  of  a  barometric  tube,  to  wMeh'waa^ 
Applied  the  flat  bulb  of  a  thermometer ;  it  was  sufficiently  sensible 
to  mark  the  exact  deg;ree  of  temperature  from  zero  to  200°  above 
tiie  boiling  point,  where  the  vapour  of  water  will  support  a  colufnu 
of  mercury  of"  36  inches  ;  the  apparatus  is  so  contrived,  that  the 
mercurial  column  itself  is  not  heated.  The  author  then  gives  art 
account  of  the  physical  properties  of  the  vapour  of  water,  of 
alcohol,  ether,  and  spirit  of  turpentine,  from  below  the  freezEDj 
point  to  above  that  of  boiling  water.  .  ♦  : 

The  second  part  of  Dr.  lire's  paper  relates  to  thermometrical 
ajdmeasurement ;  he  does  not  think  that  Mr.  Dalton  has  substaft- 
tiated  his  objections  against  the  common  thermometric  scale,  ai 
he  thinks  the  increasing  rate  of  expansion  in  tlit^  mercury  is 
«aotly  balanced  by  the  circumstance  of  part  of  the  mercuij 
iiung^  out  of  the  ball,  the  part  to  which  the  heat  is  always" 
l^plied^  into  the  gleam.  In  the  third  section  the  anthor  attempts 
to  -iisoom  bj  eiq^ment  the  temperatore  at  which  di^ferenlr 
Tsipauft  acqnite  the  same  elaiftlie  force ;  the  results  of  his  expc- 
■militB  eie  placed  in  a  table ;  among  others,  the  latent  heat  of 
gleam  is  stated  to  be  967^ ;  that  of  aloehol,  442^ ;  of  edier,  dOfi^it 
widof  spirit  crftwpentine,  178^  '  '-^ 

rMay  %.*^A  paper,  by  l^onMs  AaaOi)  Bso.<  Tend,-  efli  4# 
Moolitiity  in  tne  oonstroction  of  the  ftn^  orpoisonoue  ierpeniM.^ 
B  A  paper,  by  MnHios.  Gfemlorex,  was  also  read^  on  the  ne^^ 
afthe  nMtttun»mllie  Mrth  of  England,  oontained  in  n  lell»ti^ 
Dr.  Yonng.  His  observstions  were  prhiieipifiy dkeetedtoSl^ 
daw^  and  by  employing  wImI  eppenrs  to  We  been  a  mf 
occnrate  process  of  geometrical  measurement,  he  fonnd  ite 
elevation  to  be  3,036  leet  3*5  inches. 

On  the  same  evening  a  paper  by  B.  Bevan,  Esq.  was  read, 
consisting  of  the  results  of  a  registering  rain-gauge,  kept  at 
Leighton,  in  Bedfordshire,  in  1817.  We  are  informed  that  there 
were  614  hours  of  actual  rain,  that  the  average  rate  at  which 
the  rain  fell  was  '68  of  an  inch  in  a  day  ;  the  heaviest  rain  was 
on  June  27,  which  was  at  the  rate  of  nme  mches  per  day. 

Mai/  21. — A  paper,  by  John  Pond,  Esq.  was  read  on  the 
difi^ent  methods  of  constructing  a  catalogue  of  the  fixed  stars. 

A  paper,  by  Lieut.-Col.  Lambton,  was  also  read,  consisting  of 
an  abstract  of  the  results  deduced  from  the  measurement  of  ap. , 
are:  on  the  meridian,  extfndin'jf  from  8°  10^  to  18°  N.  latitude^ 
and  in      B.  longitttde^  rannin^  through  Tinnetelly  and  Besi* 
galbrew 
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J  .h  'w   If  !  »     GEOLOGICAL  SOCIETY.  f    ,  • 

'  JFi^/20.***»Tfae  reading  of  Mr.  Parkinson's  paper^  on  the  ib«aik^i» 
found  from  the  east  of  Dover  to  Folkestone,  was  concluded. 

The  author  in  describing  these  fossiU,  adoptiiiiMix^  JPbiUifNlfft 
division  of  the  beds  in  which  they  were  found:  .♦  *,'iv>.<i, 

rlnto^aiky  with  numefOHB  flints*       ^    •  *m.'        .  'it  sn  jl 

t*<»>  '   ■  ■  ■  interspersed  flinJhi*  •     •  •      i  *  k« 

t  I  J   few  flints*  '.  !•  tO***  *Mufi^ 

'  iii  t  ?■ »'  without  jSinftft*  •    I    '  '  .  i,  ,      >  :-c  v 

tfiteydndk^  widMrat flints.    .  '..i*  «dt 

.^Bhle  BUbi;  ifjiiy 
Before  he  enters  on  his  description  of  jthit  foaailsy  the  auAMti 
tfllwooeasion  to  comet  an  opinion,  htrfsgnsfemiid  in  9f£nfmkT 
rsMHinirjKliontotiw  Society,  that  the  gnwelf  siM  T  awkinlmifk'l 
ofieiMBy  deposited  in  ibe  spots  wliieh  itsrar  MMfMSSi*:  iBo§H 
tk&iai^uiiy  hsB  sadisiBd  hsm  thatit.hMtbeto'idBBiired  fiMDttifalir 
diaiBlegraAion  of  tfae.cbalk.  It  is'  net  jlte  saifcog^  imlwntinsiijpn 
eBter.mlo  «n  enumemtimi  of  the  fossib  ot  tfao  Mk  ^^tmMjf^ 
birtft»descnheihcHBS<mikoledb|fM  .>'(!/•  rc^n 

rinylkt  'elmik  with '  nomeioas  flints,  were  found  plagiostomat  \ 
spinosa,  fragments  of  inoceranmS;  several  species  of  terebratula, 
seTeral  of  echinus,  and  many  cucmneruie,  clayated  and  muricated// 
spines.  •  '  •  ^ 

vThe  fossils,  which  the  autlior  considers  more  particularly  Wo 
demand  attention,  are  those  flints  of  spongeous  or  alcyonic  original 
of  which  this  stratum  has  afforded  a  numerous  variety.  In  majay  : 
of  these,  no  traces  of  organization  are  to  be  observed  in  the  flint;, 
but  its  origin  is  inferred  from  its  pecuUar  form ;  in  others  the 
flint  is  of  a  brownish  colour,  and  displays  the  structure  oCilhe<. 
spunge  or  of  some  other  body  allied  to  the  Polype  tribe. 

In  the  bed  with  interspersed  dints,  an  imperfect  nautilus  was^' 
found,  and  several  species  of  terebratula,  and  of  echini  abead^'^ 
noticed,  and  the  remains  of  alcyonia  and  of  sponges.  A  speci- 
men of  the  pla^ostoma  spindsa  was  feuna  Ui&.^v^vfNi/« 
expanded  and  tilled  with  flint. •  .  :  •  .  *  n^omM'tO 
'  .Qoomt  a^  the  chaik  exposed  to  the  aotioA.'Of  dilute  muiidfic 
scid^  devidoped  a  fine  flseiilent  suhstsnoei.  wdttohifett  wAttkh 
sbghtest  agitation  of  the  vessel.  .  -       «  vj: 

Thecshaik  of  the.bed  with  few:  flints  is  heavier  than  that  oC|tiboir 
preceding  beds,  and  feels  gritty,  giving  the  idea  its^Jmngv 
blended  with  minulefpartiGles  of  souki ;  it  oonteinsihe  paljatei 'of 
fish  in  tolerably  good  preservation^.  Vm rm^miJit^mkBfmmt 
aad/ftf  .sponges  are  alfi^'veiy  abundant^  MAdltir^iM^^t^^  • 
jaamnwmaiat  than  Jn^  iibb  pveoeding  cK>t)isiongAjhj|bosiaiiflBgtt 
bafm^mliomAit ivmi  -  Msnjr  shelhiiof.llw  Jgt/IM  direlmbBtte 

M^.wMlfciwo  TSn^ties  of  ilie  piagiQttii«Ba«|ijiiM%>  ^jifJMoitflr 
iiiodfiffiinm  in-mttmidy  good  presmaiifin,  a^.fiileljr  ^i^iMilL 
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asbesttfoim  substance  of  uncertain  origin,  several  oval  and 
rallier  flattened  bodieB,  oftrfaich  some  appear  to  bepedunculatedy 
a<a^eisH  n^iuiWiB  <rfaft  andflteribbdiBhell^^praat^iagei^ 
genus  tetsdov    -         ,  '  .         "i../*  i-nuol 

"kb^li  stMlam  wMioai  finitSy'SC^ 
obaerred.  »  "  ^  *  j 

It  is  an  important  fact  conneeted  with  tfarbislory  dfi^diefaeds 
of  cludky  thai  in  the  ocean  wUdi'sdvpaBited  mse  bods/  the 
whole  race  of  anim^  holiabitmg  the  tmnwrniftmy  bejemnitflPi  and 
most  other  multilocidar  shells,  become  extinct*  -  The  nanlilns  -is 
the  only  shell  of  this  class  found  in  die  lUmt  day ;  snd'HIis, 
with  the  spurolay  are,  perhaps,  the  only  multilocular  shells  (except 
mMtKMeoMC  ones)  foimd  reoent.  u 

:1ft  and  bdow4iMigfey  chalk,  the  naatili  and  ammmilmufej 
fMiMi-MiiriflAmest  «my  change  of  fom ;  tbesei(diangea<MMS»c. 
ing'tb  hsmetidien  place  m  the  efaimmedbilelypKOfdiii^  llwt^no 
widehi  they  totally  disappeared.  Tlie  ifast  departure  fiom  thelT 
regular -form  is  when  tne  ammonites  assumes  an  oval  ligove ;  - 
whence  it  passes  to  the  hamites,  scaphites,  &c.  In  the  quarries  ' 
near  Maidstone  a  multilocular  shell  has  been  found  of  a  cvcloidalii 
ficwi'e,  much  resenibhng  one  found  by  Dr.  Macculloch  in  Sky,  in 
wJMch  the  termination  of  tlie  inner  whorl  penetrates  the  whorl  ^ 
which  suiTouuds  it.  The  turrilites  has  been  discovered  by  Mr.  : 
Mantell  in  the  grey  chalk  of  Sussex  •  and  this  gentleman  has-^ 
observed  traces  of  organization  in  the  chalk  which  are  distinctly 
refemble  to  vegretabie  structure.  In  the  grey  chalk,  large, i« 
transverse  ly  striated,  excentric  nautili  occur,  and  the  alcyomumro 
and'fip(>iige  appear  in  g;reat  numbers  and  varietv.  -  »n 

The  fossils  of  the  blue  marl  beneath  the  ciialk  diflfer  from  those 
of  ^e  beds  above  and  below  it.    It  contains  numerous  amsuo«t: 
nitae  and  hamitaj  of  peculiar  iomis,  casts  of  turbinated  shells,-  ' 
which  the  author  refers  to  the  genus  pleurostoma,  and  one  east 
which  he  refers  to  solarium.    Part  of  a  large  undescnbed  pecten  < 
was  also  found,  and  some  new  species  of  nucula.    It  containsft 
also  great  numbers  of  small  fusiform,  and  firequeutiy  tnmspar«at. 
belemnites  similar  to  those  found  at  Stut^ard.        '  /  .t 

Many  fossil  remains  were  found  amonjj;  the  gravel  coveringf  the 
chdik.  Of  these,  a  shell  is  noticed  resemblingr  that  ot  the  teredo;: 
several  flints  also  occurred  apparently  derived  from  annuals  of  the 
polype  tribe,  and  others  that  s^peared  to  owe  their  iianiis>  to 
varieties  of  sponge.  '  iq 

Mr.  Frazer's  notes  on  the  Himllamouniadns,  aceompau^i^iitd 
series^  specimens^  were  read.  :i?  dp.h 

^^Dte  pkiins  of'  lirndostan  are  bounded  on  the  £.  ibyi:)a£ 
jaaoutilainou^  tract^which  bbds  from  the  banks  ^  the  BurranMc 
pobt^f  to  the  Induisr,  and,  crossing  that  riyerp^l^reads  out(iidO{aii 
kiss^«rrbimtscribed  aiid  leas  lo^  highland  cchuitry,  the  chaiisit^p 
vl^hidhficvre*  GOimect«d  with  numy^of  the  ^ohiaf'ridgea  ef  AinsMi 
HmuMt  i|fj|ulhiBvidBeiii>tims.  j^ 
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4^  Proceedings  of  Phitosophict^l  Societi^.  ^^ ,  ^tsmt^ 

^.^^^ec^ly  uhconnected  and  luihroke^^.icppki^  i»  uvegnlfyr 

jUa^^  uudivided  by  any  y^fiHsf  of^  con9equenee  from  t^e  cyop 
j>tgLti^  ^f&kt  1  i  r.  These  mountains  wuie  side  of  Hindostni 
jWe  froni  a  level  at  once  into  sharp  and  precipitous  diffii,  vli^ 
tne^ngrth-western  aide,  according  to  theibeataccouiila  ^WTmyy 
't^edi  oBtained,  falls  more  graduwy  into  greeahiOs,  and  wda 

imping  plain.   •^  n  rf 

g^al^  HuaiU  aoimtains  form  the  centre  of  .inis  lii  _ 
1^  sharp  crests  covered  bjr.jHtcinal  toov^  to  anlih 
idible  height,  in  nnappvoachable  descdaAe  ^mdeiir.  litc. 
^^brook^,  in  the  twelfth  vofamie  of  the  *  Asiatic  Researchea^ 
lates  the  height  of  the  different  peaks  at  26,862  feet  t9 
)0  feet.  Jumnatra,  the  source  of  the  Jumna,  is  estimated  at 
25,500  feet  above  the  level  of  tlie  sea.  During  the  tour  in  which 
the  specimens  laid  before  the  Society  were  collected,  the  route 
lay  over  a  shoulder  of  this  mountain  within  (it  was  conjectured) 
%uOO  ffeet  of  its  summit.  The  specimens  were  collected  between 
the  rivers  Bhaginitta  andSutlej.    The  general  line  of  the  rnoun* 
tains  is  here  nearly  N.  W.  and  S.  E.    A  small  abrupt  ridge 
4?i»ing  from  600  to  750  feet  in  height,  and  extending  from  three 
to  six  mile*  in  breadth,  runs  next  to  the  plains  from  Hurdwar, 
half  way  to  the  Sutlej.    This  consists  of  sandstone,  indurated 
clay,  and  beds  of  rounded  pebbles  and  gravel.    The  next  rano^e 
of  hills  runs  from  1,500  to  6,000  feet  in  height,  with  sharp  narro^ 
Crests,  and  consists  of  a  very  decomposable  greyish  brown  indik* 
nrtfed  £lay,  containing  siUceous  matter.    Just  beyond  this  range 
l»es  6  mountain  of  limestone  alx>ut  7,000  feet  high:  al«i|pif 
perepnial  stream  madked  the  division  between  this  ran^  and  « 
mask'  of  monnttdns  consistiw  almost  entirely  of  varieties  of 
schist,  with  nmoh  mica,  ana  veined  with  quarts*  Connected 
il^tbllieBe^       observed  a.  coarse  aaindstoiiey  and  a  eongiopi^ 
nte  of  sa9d,  micay  and  gravely  centnted  by  a  white  spar  easify 
As^gibM.  ^^Aa  the  snowy  nxcMitifeains  veie  approached^  locska  oif 
tnula  qnafte  were  observed,  and  of  a  haia  setni4rtms^ar«rt 
ilipiie  en  niany  cdoott.  grey,  red,  yellow,  and  greenisli.' 
jSadifiig  the '  neart  of  tiie  Snowy  Mduntaina,  the  distant  pe4% 
app^q^l  to  be  stratified,  and  to  dq»  to  the  Xir.B.  aian  an|^d^  ' 
tBSttt'^S^egrees.  PorseireraldioiiSand  feet  below  their  tops^  afli 
mnetat^onceases,andno,ltvingthin^istote        ^le  r|stfi(iTOijg 
nMlw^  wiAS  for  a  considerable  way  along  the  bei^'i^  thc^  n^ef^ 
Pabur,  which  rises  among  the  depths  of  the  Himala :  in  ikin 
bed,  blocks  of  a  pecuhar  kind  of  rock  were  found.    The  neigh-, 
bouring  rocks  were  schist  and  limestone.    Another  opportu^ty 
presented  itself  of  viewing  the  summits  of  the  Himala  Irom  Jii£n- 
nktree,  which  rises  in  two  grand  peaks,  covered  on  the  S.  and^ 
S.  E.  by  perpetual  snow,  but  showing  a  precipitous  rocky  iacs^ 
towards  the  N.  W.    The  river  Jumna  was  here  traced  to  m 
seHreig  hi  ia -number  of  small  rills  flowing  from  the  snow,  and 
coUected  ina  pool  at  the  bottom  of  a  ateqp  slope.  Keady  tveiy 
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^sort  of  rock  observed  throughout  the  tour  was  fonndjiere^  par- 
ticularly the  rock  before  referred  to  as  occurring  in  th6  bea  6i  ilit 
tiver  Pabur,  and  white  quartz  in  veins  intersected  the  general 
stratification.  From  these  veins  trickles  a  stream  of  hot  water 
impregnated  with  calcareous  matter,  which  it  deposits  on  the 
surface  of  the  rocks  over  which  it  runs.  There  are  no  glacieres 
in  any  part  of  the  snowy  mountains;  but  a  ]peipetuai  £:o4fe 
appears  to  rest  on  their  summits. 

'  After  descendingr  into  t^  j  bed  of  the  Bhaginittay  that  riTer 
also  traced  nearly  to  its  source  :  the  ^len  tiiroudi  which  it 
ram  is  deeper  and  darker,  and  the  precipices  on  either  side  bt 
tlaore  lolly  than  those  forming  the  bed  of  the  Jumna :  the  rock 
in  the  neighbouriiood  of  iti  source  was  fptmH^c,  and  contiiiw4 
VUtck  tounna]ine.  . 

MNNi^AN  SOGISTY.  i 

Owing  to  particular  circnmstances,  unneeessaiy  hert  to  nM» 
ikon,  lihe  Editors  have  been  unaUe  to  present  to  their  readeif 
ii|iy  of  the  proceedings  of  the  TinngBan  Society  dmring  the 
present  session.    Arrangements,  however,  have  now  been  made 
which  it  is  hoped  will  orevent  for  the  future  the  recurrence  of 
such  an  interruption.    Of  the  papers  read  in  the  Society  prior 
April  21,  we  can  only  give  the  following  bare  list  of  titles. 
■  Nov.  4,  and  Dec,  2. — A  paper  was  read,  by  the  Rev. 
K-irby,  entitled  a  Century  of  Insects,  including  several  nei«[ 
Genera,  described  from  the  cabinet  of  the  author.  * 

Dec.  16. — A  Description  of  tho  Island  of  Tristan  da  Cunhsi^ 
by  Capt.  Carmichael,  was  read. 

Jan.  20,  1818. — The  following  communications  were  read:  J, 
V  Conclusion  of  Capt.  Carmichael's  paper. 
^  Observ  ations  on  Solanum  TuberosuQi,  and  other  plants^  b¥. 
'A.  B.  Lambert,  Esq.  V.  P.  1  .  '  * 

A  letter  from  the  Rev.  R.  Sheppard  on  the  Ardea  Major,    .'  i 

A  letter  from  the  Rev.  J.  SUimery  of  Canunerton,  neaiT  BfkAi^ 
dn  the  Coal  Fossils  in  that  neighbourhood. 
]^  A  letter  from  his  ExceUency  De  Witt  Clinton,  on  a 
qpecies  of  Triticum^  found  near  Kome,  in  the  United  States.  ' 

Feb.  3. — Observations  on  Pelecanus  Aquiby  or  Fnga^^-Jliiitil^ 
by  Ed.  Barton,  Esq,  V  ,r 

Feb.  17.— The  continuatijDn  of  the  Rev.  W,.IQiiqF^a'  descf^, 
tion  of  new  mse<^  was  read.  r,,^  u/ Jjs^ 

'  ,  JIaticA  3w---^lietffati     on  theOPlOra  of  TpstiMEi  dfs  (flfn|s^ 

^^Mfii[0  l7^Tpe  foBo;wmg  papers  were  read;   ,   », ;  .Iv  kij  -i 
r  A  lettev  from 'Dr.  C.  Meiyan,  on  ft  fish  menlipne^  By  .lpri 
Clarke  in  liis^  travels^  and  on  two^o^rs  iakm  cii  the ,  Cfi^|^og 

%rii./'.  ^  /  *•      '  '     ^'-^  '  •'      V,  '4 

.Remarks  oh  the  genera^  Orbic^la  and  Cra,nia  of  Lamark,  py., 
%;/9v?.:  Sowerby..  ,  \ ;  /   \    ^ :  \    to^jc  iilo^ 
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48»  PmeeA'i^yt^fl  Md^^  [hM^ 

Ti4)Jrt^  7.-r*The  commencement  of  a  pape^/^dn  fljc^irofii  of 
fit|id$,  by  Br.  D.  J.      Dickson,  was  read.  ' ^'^  '^^         ^  o«™ 

April  21. — The  communicatioji  ifrom  Dr.  Dickad&'y^Hom"  dW^ 
poison  of  fishes,  waft  concluded.  . 

By^  the  poison  of  fishes^  Dr.  D.  does  not  mean  the  serious,  and 
sometimes  fatal  consequences  arising  from  wounds  inflicted  by 
the  spines  of  the  sting  ray  and  other  species  of  fish;  but  those 
which  result  from  eating  certain  fish,  or  parts  of  fish.  The 
journals  of  many  voyages  jiresont  us  \Nnth  instances  of  sickness 
more  or  less  violent,  accompanied  by  mtumescence  of  the  body, 
aiid4i;^tating  eruptions  of  the  skin,  being  the  cofos^uei^ge 
eiUII^'eiE^tam  fira.  Often  the  noxious  quality  appeais  to  reside 
in  BTpart^lllur  pail|  eipiMuaUiy  the  hTer  awl  intestines,  as  i^pp^krs 
fro^ithe  circumstance  of  thosepemoBi  alone,  out  of  atship's  ^re^/' 
hai^  tiin&iap^Bfited  whp.haTe  eaten  dies^  particular  parts .   It  Vf^ 
a^l^iiy^  ^'^opwion  observation  that  all  fish  m  mm  wholesotri^- 
amfiL  ilMgQI^^agtfeeafale  food  before  than  after  spawning :  tiie 
injfif§^(gll^         being  in  high  health /alid  yngdm,  waOtiaW^ 
if^,  bwpg  sichy  emaoiated,  and  tlieir  mmrnhtr  fibfe  toeotihlttf^ 
fwi^bly  flabby.  Hie  diftrawe  itetmoa  theae  Uifd  mrnm? 

t)i0itm^^  ^iawtag  addom  aafodtilii^ 

.  more,  than  It  difference  in  the  agreeableness  of  the  fiah^r^HMaftl^ 
d^d  as  an  artibde  of  .food,  often,  in  tropicai  dfaBsliiispipj^s 
t^  wne  specieis  tto  be'Ui  tib»  ene  case  ar  whole«eMe,  and  Ihb 
other  case  a  veiy  peroictous  food.    Again,  certain  species/* 
especially  in  the  West  Indies,  are  observed  at  the  same  season^ 
to  be  whoksuiBe  in  certain  situations,  and  very  much  the  con-i^ 
tiary  in  otlicij^.    Thus  ail  the  fish  on  the  coast  of  Barbadoes^'^ 
are.  siiid  to  be  safe  food,  even  those  which  ou  the  coasts  of  th€^ 
other  islands  iue  deleterious.    Examples  also  have  occurred  of' 
a  ship  on  one  day  falhng  in  with  a  shoal  of  fish  which  proved- 
prrfectly  wlioh  some,  and  on  the  very  next  day  falling  in  vrith  a 
second  shoal  of  tixe  »djne  species  which  were  found  to  be^ 
poisonous.  '      ,  Mrj 

The  cause  of  these  differences  it  is  not  very  eaj?y  to  ascertain;' 
Til!  common  test  among  seamen  of  the  safety  or  hazard  in  fefed*-' 
ing  QU  aiiy.  suspected  or  unknown  kind  of  fish,  is  to  put  a  pieced 
9(il4^iN|  mjto  toe, boiler  together  with  the  hsh,  and  if  the  sft^i^ 
ttKIW^  a. coppery  colour  the  hih  is  consideced  as-  un^hdli^ 
sqnoie .  The  Wff^9  €f  rather  brassy,  cokmr  thus  produd^phad^ 

eobably  be^n  the  reason  why  the  iiavour  of  fish  initU^JiiaMP 
ui),,^n  attributed  to  copper,  /with  whieh  ^3plHUV^b(MiiP 
aupposed  to  be  infected  by  feeding  onbanb.o£tdOfl|»erord«iBiil 
t^^  4^8q^j^tion  of  the  stiver  ia  prohaUy  ewfaig  to  anlphUMm^ 
hQ>4rqg^rr.w4.it  .js  a  Wiell-known  ^t^ilbA  dnitmg$Milfmi 
copjpef.  ^91%  M!eiM4|Mmilw  now^ai  to  fiikdMMaitaiy'U|ii:W^ 
fo(TOerly>)^i)|ii|diBiAtty.aloc^^  have  hemeoAwtkp  Aeft^lMi}^ 
t^ia^wyi  ^c^fiwiitiBifo^u  •  Vegetable  fnisona'  ^Miakmfli^ff  fw 
juoi4$j^^W9i^  vmraciiy  6f  thia  olaia  of  awwaly  MwM^^ 
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aHjex^  s^A  the  cause  of  the  occasional  unwholesaitLfeness  6f  tlieir 
flesh  ;  and  Dr.  Dickspa  isi^^oa  the  whole,  inolin^  ^  aztoj^il}^ 


.^^ClBN.TiyXC, INTELLIGENCE,  AND  NOTICES  PF  .ftUB^fiCTSJ 

/ .  '  ,        cpj^j^j£(^X£i>  WITH  •  -    ,v  y.^m 

L  Meteorological  Register^  kept  at  New  Malton^  -h^  Yofk^bi^k^'c, 

n^^fSfrS^.^  spaces  4eBcribed/12*dO  Indbk ;  lithtfJ^ 

lic«r»of  dbangesi  84.  Mair  tanpevstare^  94*209^';  n&tf«jnF>'j(l 
aaj«»  28^  ;  fsnge,        Atnoont  of  non  and  watm^  4^36  tje^^h^  » 

^.2;.S,B.1;8,6;  &W.12;  W.IO;  Var.  L  Briik^«,8^ 
boi^torooB;  8.  Ohawwtcr  of  the  poiod:  'W«t,  seomtiy,  a:^' 
e&a»geallley  with  freqimt  kewry  ftls*of  BnowaHd^hfgH  windi^;' 
particularly  by  nighty  and  tke  befomcthcal  column  in  continual' 
fluctuation.  <  ^ 

Februan/, — Mean  pressure  of  barometer,  29-4.  >3  ;  max.  3018 
min.  28-67  ;  range,^  1*51  ;  spaces  described,  7*90 inches;  number^ 
of  changes,  17.  Mean  temperature,  34-41  ;  max.  50° ;  min.  23^^ 
range,  27°.  Amount  of  rain  and  snow,  2*27  inches.  Wet 
da.y8,  7  ;  snowy,  4.  Prevailing  winds,  S.  and  S.W. ;  S.E.  2  J 
S,7;  S.W.  15;  W.  4.  Brisk  winds,  4;  boisterous,  5.  Cha-* 
racter  of  the  period :  the  first  fourteen  days  cold,  fair,  and  calm/ 
with  frequent  hoar  frosts ;  after%vards  wet,  stormy,  and  change- 
able, witli  strong  gales,  and  much  rain  and  snow  by  night.  «  ^ 

March, — Mean  pressure  of  barometer,  29'265  ;  max.  303l6^' 
min.  27*85  !  range,  2-51 ;  spaces  described,  12  50  inches ;  ' num- 
ber of  changes,  24.    Mean  temperature,  39*00;  max.  57**^ 
nm.  29° ;  range,  28^.   Amount  of  rain  and  snow,  ^00  inches. 
Wet  days,  13 ;  snowy,  10 ;  Haily,  1 .    Prevailing  winds,  W.  antf 
S^W*5  m  4 ;  N.E.  1  ;         a ;  S.  3 ;  S.W.  13  ;  W.  6;  N  W.i"' 
Mfjik^wtidB,  9 -J  boisterous,  5.    Oharaeter^of  the  p^lfiedi 't^^^ 
p^ltefcmsi  with  great  falls  o£  nm-4tnd  snow.   The  trISniikiattttt' 
i4Mnfail$^iVifjiadv  wi^  rain  and  enow,  during  the-night^lr^ellCH;' 
nWHWid  ffifdnpnliiian  in  the  barometrical  ool«mm  kiil&&lcl[j^(^*^i 
nmdhoml  neeify  iniKh  end  a^hiH;  ikt  tnlaiiitoiiti  Veifig^tlS^ 
Wff^e.i^imv(W>tilftr.filir^  Aar  (wMi  a  eiligte  eak^eptiddV^'li^ 
HmmMqlMT^  ipdieate^Ha»GQ.  laitil  tte  18*,  wNtfft^WWiilf^ 

vm^fi!^e^0i^^,f^ijaAmt9mlmm^  AboodttiDse df ettb#^M  dunii^ 
^me[iA^(pdiiitai|in*1irab  depressed,  frequently  mixed  wiffl^ 
mti  wriSwuli  n  A^  aam^rm,  imme  ^i5th,J  thef e  was  a  loud  cl^d^ 
a£xt^uii4er,  >whic^:  WAtfiiSUcceeded  by  thoiieanest  iM'tff'ifkow^ 
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mtiknw  had  imkg  th»  mmtmi  tai   

Wiffimii  mOM  Milled*  aai  tht  bijomotir  li*^  '    *  iili  

it  mfftJtiQn*.  It  will  hm  tint  tta  •ptyts  dmfN9mimA9it$ 
mumber  of  ohanpeg  exactly  oormpoad  with  those  lor  Jwmws^i 
wi  the  mean  is  bag  than  for  many  years  past.  •  i  <il 

April, — Mean  pressure  of  barometer,  29'581 ;  max.  30^4^<f 
mia.  28' 89  ;  range,  1*60 ;  spaoes  desoribed,  7*08  inches;  nombfi^ 
of  changes,  14.  Mean  temperature,  42*96°;  max.  60°  ;  min.  2i^®f 
range,  31.  Amount  of  rain  aud  snow,  3  98  inches.  Wd 
days,  G,  snowy,  4  ;  total  quantity  of  rain,  ikx:.  this  yeai,  15'56 
inches.  Prevailing  ^^  ulda,  N.  E.  and  Ts  .E. ;  N.6  ;  N.E.  9;  E.  6; 
S.£.  1  ;  S.4;  S.W.4;  V'ar.  1.  Brisk  winds,  6.  Character  of 
the  period  :  cold,  wet,  and  ciiangeable,  and  unfavourable  to 
vegetation.  On  the  1 0th  and  2lth  tho  violence  of  the  snow 
storms  was  nearly  uiipuiaileUcd  ;  and  on  the  moors  and  woidii  it 
iay  in  dnfUi  tieveral  yards  thick,  and  did  considerable  damage^ 
From  10  p.  m.  (26th)  to  two  p.  m.  (27th),  we  had  a  heavy  iWl  of 
lam,  attended  with  incessant,  vi\i(l  ted  ligiiuung  and  loud  thun* 
der  ail  tiie  tiuie.  The  next  day  aiioLher  Uiunder  storm  ]>asstKl 
here  to  the  b.  aud  b.Vv  .  where'  it  wa;»  visible  irom  i»ix  to 
fight  p.  m.  't  i 

"  ^Vhen  the  above  perio<ls  are  compared  with  those  for  the  lasi 
year,  either  as  to  the  pre  ssure,  temperature,  or  to  any  <jther 
feature,  there  is  no  smul aniy  whatever.  The  first  four  in<  >iitba 
last  year  were  fair,  dense,  and  mild  ;  but  those  no v/  elapsed  have 
presented  characters  decidedly  the  reverse.  The  amoiuil  of  raiflr 
and  snow  from  January  1  to  May  1,  in  1817,  did  not  t  xceod-^^ 
inches ;  and  there  were  only  ii4  wet  days ;  but  the  quantity  oJ 
lain  this  year  amounts  to  15-^  inches,  and  there  has  bcien  caia<^ 
snow  in  a  gireater  or  less  degree  on  7(i  daya  outoi:  ikA      ■  >   « oi 

TT,  Anal^m  of  a  Spemuen  oflhe  Diamond  iwicf,; ,  • 

Pr.  E.  0.  Ckvke,  Professor  of  Mineralogy  at  Cambrid^hai 
Agcasuned  a  specimen  of  the  dimnond  ra^^  fi^m  the  bank&  of  ^dnr 
ikm  BgkvmdnJia^  in  Brazil,  which  was  aeiit  to  him.  iov  thjH 
pprpoaa  hf  Mr*  M^Wj  of  the  Strand.  It  conlaiiia  diamandi  m 
4wt  laatricea.  The  rock  consiats  of  aj^  ag^egalb.  of  JhmA 
jnmtz  pcUrtes  tmiy  set  m  indurated  irmi  sand,  'Qteioaw^M^ 
ik  KAioli  the  diammdi  aie  plaoad  are  mmU^  if  %ijd\ow 
tebMom  matter  ^kich  is  foil  of  minute  paUete  of.  ^wrfy a  giMl 
tWMe  to  Ike  naked  eye.  '  "  :^!*!T5 

'  'Phm  tke  sane  Pfofeasor  fre  hare  also  reoaiTedaii  ans^mriM 
Ike  qnerifs  of  ottr  X<6im  coirespondeiit* '  33ie  -^<i^2c,jkMM 
with  wMck  ftm  $Uha  becooies  iiiTertted  wlia»  Med^sftnMMi 


gas  Wow-pipe,  is  soBietimis  dm  io-tiat  ckfMB&l:  ^ 
support ;  ttieMai6a^^pearaiioetak^pku>eytiQ4ef«M 
stances/  m  the^  i^lsm  et'cmwtdum^^wA  o<ker  r^iHl^yk^JiMtf 
such  as  magnesia,  and  lime,    Bal  Dr^  Cfasdca  kas^^lMMA 
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globules  of  a  metal  resembling  sM^  when  ^Ytcff  hasbefen  fti^^ 
with  boraj  before  the  gas  blow- pipe,  the  difficalty  of  obtaining 
'Which  is  owing  to  their  volatilization  almost  in  tlie  instant  of 
their  being  formed.  A  still  more  remarkable  result  was  obtained 
in  the  fusion  of  apatite;  when  a  globule  of  met^il  was  obtamed, 
wMch  is  now  in  the  possession  of  Mr.  Lunn,  of  St.  Jithn'a 
College,  Cambridge.  It  is  not  pretended  to  account  for  tSiese 
phenomena,  but  merely  to  state  the  iacta,  ia  tha  JbiM^  thai 
Alli«rs  may  Goxificmaad  explain  them.         '     '  T(J 

III.  Comet  of  \%U.  '     '  . 

During  the  course  of  the  last  year,  M.  Schrbter,  of  LiUenthaJ,* 
has  pubhshed  an  account  of  the  comet  which  appeared  in  1811; 
and  by  cou^aring  his  observations  on  this  comet  with  tho8« 
which  he  made  upon  that  which  appeared  in  1807^  h»  has  been 
ImI  to  form  some  aingolar  conclusions.  The  nucleus  of  the 
eomet  of  1811,  the  apparent  diameter  of  which  was  1^  4S^,  and 
wbiohy  calculating  from  the  distance,  ijoiust  have  had  a  real  dft»« 
iaeiarpf  10|900  miles,  M.  Schroter  supposes  to  be' compoaed>(^  a 
ftud  covering  a  solid  mass.  In  lihe  centre  of  this  nucleus  we  ^ImU 
ting^uish  a  second,  which  is  smaller  and  more  luminous,:'  ti^ 
i^parait  diameter  of  which  being  16*97'^,  givea  a  real  diameler 
mtJS^7  geographtoal  mifes*  Tms  central  part  was  aurroupdad' 
wUk  a  particular  kind  of  atmosphere,  upon  which  many  of  iuf 
foosl  lemaikable  rariations  depend.  Besidte  tUa,  it  ymf 
atmroonded  b  v  a  luminous  nebulosity,  which  alvayi  fidu&ilMl^' 
tihe  anne  briUiancy  in  every  part  of  its  sur&ae^  without  iny 
appearance  of  phases ;  from  wnich  drcumstaiiee  he  conoludaap 
wat  this  hght  being  always  equable,  cannot  be  the  effect  ^ 
any  reflection  from  me  solar  light.  ,  . 

Two  different  parts  may  be  distiuguiblied  in  the  head  of  this 
comet :  1 .  A  spherical  nebulosity  of  a  whitish  coloured  light, 
which  surrounded  the  exterior  nucleus,  and  which  is  supposed  to 
depend  upon  the  spontaneous  luminousness  of  the  body  ;  2.  The 
posterior  part  opposite  to  the  sun,  beyond  which  was  extended 
the  double  tail ;  this  part  was  separated  £tpm  the  nucleus  by  a 
dark  interval,  equal  to  half  the  total  diamete/  of  the  head  of  the 
comet.  The  apparent  diameter  of  this  head  was  34'  12'",^  whicj^ 
yives  it  a  real  diameter  of  2,052,000  geographical  miles. 
"  The  greatest  apparent  length  of  the  tail  is  18°,  which  gives  a 
ireal  length  of  1^^1,852,000  geographical  miles.  M.  Schrotei;  • 
CiHiceives  that  we  cannot  e^splain  this  prodigious  extent  without  . 
fdwiitting  thai  there  exists  in  space  .around  the  ^uo  aaubule 
mattflr,  susceptiUa  of  becoming  luminous  by  the  combioa^ 
iafliienqa4»f  tM  am  and  the  comet.  Ind^^en^ant  tdc  fv>rc# 
.Hvbaili  tioseta  ajwoiac  as  masses  of  matter,  he  couq^v^  thi^ 
thigf  >ipi>  aodomd  with  a  repulsive  and  impulsiYe  ^rce,  wl^ji^li^ 
iMtctt^ftaabgy  to  the  alectnc  fluids  ai>dliWrt%flt»i»4ifly<inl 

V»i»XI.  IPVI.  2G 
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■^In  ihc  »f  PMIdsdphy,  fbr  Jah.  1817,  tMM  tell  MMil 

rt6ttfec  ofa  showef  of  rod  ^ai+h  ^'hicH  i¥H  fet  Getlifee;  In  CMftblllr; 
'a  Ifiumbt'T  of  the.  Gioriir^^e  de  Fisica  of  Briigtiateili,  i^hich  wfe 
have  just  received,*  contains  a  full  account  of  the  circumstance, 
with  a  description  of  the  substancfe,  by  vSif};.  St;mentini,  t^rofessor 

Chemistry  at  Naples,  of  whicli  the  folluv*  ing  is  an  extractr 
'  It  occurred  on  March  14,  1813:  the  wind  nkd  b^cn  westerly 
for  two  days,  when  at  two  p.m.  it  suddenly  became  calai,  the 
'atmosphere  grew  cloudy,  and  the  darkness  gradually  became  so 
great  as  to  render  it  necessary  to  hi^lit  candles.  The  sky 
Assumed  the  colour  of  red-hot  iron,  thunder  and  Hghtning  con- 
tinued for  a  considerable  length  of  time,  and  the  sea  was  heard 
-to  roar,  although  six  miles  from  the  city.  Large  drop$,o(  noil 
Slheii  began  to  fall,  which  were  of  a  biood-red  colour. 

Sig.  8emcntini  coliectfed  a  quantity  of  the  powdfet  Which  fell, 
aiid  describes  its  physical  properties  to  be  as  foUdWs :  It  hBii^ 
yiellow  colour,  like  canella ;  an  eartiiy,  insipid  taste :  it  was 
uiictuoui^  to  the  tou(  li,  mid  extremely  subtile.  "Whi^ii  t}|e 
powdfer  Was  moderately  heated,  it  changed  its  colour,  first  to 
a  brown^  and  aflisrWaiids  td  k  black.  aUd  b^cdihe  'ted  agaiii  as 
tn%  temperature  ^as  raised ;  aftbr  it  had  be^eil  lieated,  MAuV 
Mji&aD  shuiihg  platiBs  wer6  Visible,  It  ho  tbnger  leifehredbeA 
-icids,  ^nd  had  Iddt  about  ^  Weight.  ltd  sbecific  tetmr 
wiiS*0?..  .    ^  / 

Sig .  Sementini  then  subjected  the  |)6WH^  to  idkmickl anify^^ 
ijn4  found  it's  comporition  to  be  as  follows :  ^ 


.  Silex.   -I '.k 33 

v(  *  Alumihe  .v...;. .« 15^ 

^»  Lime  114.  .  . 

Chitivne.   ..w   1  '\ 

Iron  •  I ^ ( v; ; «  \A^      i  ^, 

fr     .  Carikrni^c acid..»;  § 

'  .  Lo«  .  '••••••«•  15  j 


.     . •  ioo     ■  •  ' 


So  large  a  proportion  of  loss  was  at  first  ascri})cd  to  som6 
inaccuracy  in  the  analysis,  or  to  some  body  that  had  accidenfally 
B'een  ruixcd  witli  the  powder;  but  w^hen  he  found  it  aln^aA^s  to 

'occur,  whatever  care  was  taken  in  the  analv&is,  he  begran  to 
suspect  that  it  depended  upon  some  combustible  matter  essential 

•to  the  substance.  This  suspicion  Was  afterwards^Tlerified ;  -bjA 
by  digesting  the  powder  in  boiling  alcohol  for  a  lengtb  of  tiiwe, 
he  obtained  froih  it  a  greenish  yellow  colouring  matter,  which, 
wh^n  dried,  acquired  a  ditchy  considtende.  wak 'inAak^cdile.  akid 
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left  a  carbonaceous  resKbuim.  Tlie  author  remarks,  that  tha 
existence  of  chrome  in  tins  mineral  seems  to  connect  it  with  the 
aetobtcb!,  but  the  origin  of  the  combustible  substance  is  very 
obscure  ;  there  were  no  circumstances  connected  with  the  phe* 
nomeoott  wittcii  w<Mild  lead  m  to  suppose  th^  it  was  of  voi^^^^i^ 

y*  liednm  of  tJ»  Sea. 

Ths  foOowmg  account  of  the  rsd  coloiir  of  Ae  on  llie 
tioast'of  Afifcf,  near  the  month  of  the  riTer  Loango^  ig  extraijted 
fhnn  Profestpor  Smith's  joamal.  .  • 

'  SpmB  days  ago  the  sea  had  a  colour  as  of  blood.  Some  of 
sujiposed  it  to  be  owing  to  tlie  whales,  which  at  this  tinxf 
Approach  the  coasts  in  order  to  bring  forth  their  young.  It  is, 
however,  a  phenomenon  which  is  er^nerally  known,  has  often 
been  deseiilted,  and  is  owing  to  Miyiiads  of  infused  anuiial- 
culae.  I  examined  some  of  them  taken  in  this  blood-coloured 
water;  wlien  highly  mao^nified,  they  do  not  appear  larger  than 
the  head  of  a  siiiull  pin.  They  were  at  firsi  m  rapid  motion, 
Ivhich,  however,  soon  ceased,  and  at  the  same  instant  the  whole 
Jtoimal  separated  into  a  uumber  of  spherical  p^^^^  . 

VI.  Coai  Gas  employed  Jor  the  JBlow^pipe, 

'  We  are  informed  that  M.  Lampadius,  on  making  use  of  the 
gn<?  blow-pipe,  has  found  the  heat  \v!uch  is  produced  by  the 
tJoitilnistion  of  oxygen  with  carbiirr'ted  hydrogen  procured 
from  coal,  to  be  more  intense  thau  that  with  pure  hydrogea^-r- 
.(Joura*  Phys.  ior  Jan.  ibid.) 

VII.  Supposed  Discovery  of  a  Ship  near  I  he  Cape  of  Good  Hope^ 

A  discovery  has  been  late  ly  made  of  a  quantity  of  wood  in  a 
carbonized  state,  buried  at  some  depth  under  the  sand,  about  iO 
miles  from  Cape  Town.    From  the  appearance  and  position  of 
pieces  of  timber^  it  has  been  supposed  to  consist  of  the  frame- 
work  of  a  hrge  vessel ;  and  as  it  is  at  a  considerable  distance 
from  ^e  sea,  and  bears  every  mark  of  having  been  in  its  present 
positionforairerylongperiod^many  speculations  have  been  formed 
.eonceming  it.  Tlie  evidence  on  this  point  appears^  however,  tp 
he  extremely  vague  and  uncertain ;  and  from  the  specimens  df 
-Iha  wood  vmicn  hsve  been  exhibited  in  this  country^  which 
^i^ffeario  be  in  the  state  of  brown  coal,  as  well  as  from  all  ^ 
•  t^nvianstttnces  of  Ae  case,  it  is  jMrobable  that  it  does  not  diq^ 
offrom  the  forests,  or  collections  of  trees  which  have  bee^  found 
/jMtried  in  different  situations,  in  consequence  of  some  of  the 
i  ^eai  iBVohitibns  which  have  formerly  occurred  on  the  si^rfac^f 


VIQ.  On  Cholesterine  and  the  Cholesteric  Acid. 

Poulletier  de  la  Salle  first  distinctly  noticed  the  laminated 
matter  which  is  frequently  found  in  humau  bihary  caifiuii^ 

'      i.  2  ' 
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Fi^i^<)y  aitemar4s  described  it.  more  minutely,  and  thought  it 
ifiyjiliu:  adipocire.  M.  Chevreid  has,  howe^ef^'^imre 
found  that  it  differs  in  some  ic.s|;ects  from  adipocire,  esj»eciallj 
iorn^.t  i<>iiMing.a  soap  with  the  fixed  alkalies,  and  has  propogM 
%i>  give  it  the  name  oi"  chultrsteruie.  MM.  l*elletier  and  Caventon 
|»4ve  lately  observed  the  action  of  nitric  acid  on  this  substance, 
and  they  have  found  that  a  new  acid  is  thus  generated,  to  whicH 
thtjy  have  given  the  name  of  cholesteric  acid.  It  forms  com- 
j^und:i  with  the  alkalies,  earths,  and  metals,  the  properties  of 
.vhich  are  all  described  m  a  luemoir  that  was  presented  to  tbuB 
j^iwt^JJJ^thiG  Society^  ' 

IX.  On  the  Crystalline  Fmt  of  the  Deutmde  of  Leolk '  Mf 
•  M.HoutonlaBiHardiefe,* 

"^e  author  informs  us,  that  by  boiling  massicot  in  a  solution 
^f  caustic  soda,  a  portiim  of  the  metalhc  oxide  is  dissolved  ;  and 
,that  after  a  considerable  length  of  time,  the  solution  deposit^ 
•vshittj,  semi-transparent  crystals,  of  the  size  of  a  pin's  head, 
vhic  h,  bv  mtaiis  of  a  microscoj)e,  are  easily  discovered  to  be 
regular  flodtcahedro!is.    He  perlormed  a  series  of  experiments 
on  tfu'se  crystals  in  order  to  ascertain  their  nature,  and  he  satis- 
,yfied  himself  that  they  consisted  of  pure  oxide  of  lead.  He  styles 
'.^t  the  (Icutuxidc,  because  he  supposes  that  there  is  an  oxide  with 
a  smaller  proportion  of  oxygen,  winch  ma\'  be  procured  by  cal- 
^ning  the  oxalate  of  lead ;  but  it  is  in  fact  the  protoxide^  dr 
^jdUow  oxide  (4  the  ^y^tematic  writers.  \  ^ 

*  •  Ti,  On  the  Formation  of  Coral  Reefs.f  • 

'  The  examination  of  a  coral  reef  durincr  the  different  stances  of 
.,pne  tide  is  peculiarly  interesting.  When  the  tide  has  left  it  for 
^some  time  it  becomes  dry,  and  appears  to  be  a  compact  rock, 
exceedingly  hard  and  rugged ;  but  as  the  tide  rises,  and  the 
waves  begin  to  wash  over  it,  the  coral  worms  protmde  themselves 
from  holes  which  were  before  invisible.    These  animals  are  of  a 

freat  variety  of  shapes  and  sizes,  and  in  such  prodigious  num- 
ers,  that  m  a  short  time  the  whole  surface  of  the  rock  appears 
to  be  alive  and  in  motion.  The  most  comiaoBi  worm  jis  in  the. 
form  of  a  star,  with  arms  from  four  to  six  inches  loqgy  which  are 
moved  about  with  a  ra]pid  motion  in  all  di]^ec)kLoici%.  {M(g||iably  to 
«atch  itK)d.  Others  are  so  sluggish  that  they  may  be  jpistaken 
for  pi&lea  of  the  XQ(^,  and  are  generally  of  a  dark.$i;^ur,  and 
from  four  to  five  inches  Ion?,  and  two  or  three  rouncL  When 
the  coral  is  Woken,  about  high  water-mark,  it  is  a  sohd,  hard 
stone ;  but  if  any  part  of  it  be  detached  at  a  spot  which  the  tide 
reaches  e^  cry  day,  it  is  found  to  be  full  of  worms  of  different 
lengtl]^  and  cmburs,  'some  being  as  fine  as  i|  liffead,  an3siibral ' 

•     .  *X  K.uA  baa  y}|ol 

♦  Abrid^pd  from  Jfiurn.  Pharm.  for  Aug.  1817. 

f  Extracted  froiA  tJapf.  Hall's  **  Account  < T  a  Vayi^  i||(,{^€«verj  to  Ihe 
tfJH  GMail,i»f  OottUf  mtd  the  ^rcat  Luo-chuu  isiauiU^ 
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lot^.y  Scientific  Intelligence.  IH 

i^Vtottfc  of  a  bright  yeUow/and  somettoesW^ifte'^^^ 
come  resemble  snails^  und  some  are  not  imlike  loblste^itl^l&i^i^ 
but  jsoft,  and  QDt  above  two  inches  long.  '  "     '     '^-'*  ^-n  ol  . 

/,T3ie  growth'  of  coral  imjiears  to  cease  ^hett  ft€J'  wtohA  I^^Hd 
Ipnger  exposed  to  the  wasning  6t  tihe  sea.  ThoA,  rcfef  tii^  ^ 
Uie  form  of  a  cauliflower,  laflits  top  has  gamed  the  lei^I  of  thi 
n^hesi  tides,  above  which  the  worm  Ims  no  power  to  advan^ 
^^>he  reef  of  course  no  longer  extends  itself  upwards.  ^Shi 
Ajdier  t^^f  in  saccession^  reach  the  snrfacci  and  there  s^g^ 
feraitng  mtime  a  level  field  with  steep  sides'  ail'TOOnd/  Hn^ 
reef,  however,  continually  increases  ;  and  being  prevented  trork 
^ing^htgher,  extends  itself  laterally  in  all  directions.  But  this 
growth  being  as  rapid  at  the  upper  edge  as  it  is  lower  down,  the 
^steepness  of  the  face  of  the  reef  is  still  preserved.  These  are 
the  circumstances  which  render  coral  reefs  so  dangerous  in 
navigation ;  fv>r,  ia  the  first  place,  they  are  seldom  seen  above 
the  water,  and,  in  the  next,  their  sid^s  are  so  steep  that  a  ship's 
bows  may  strike  against  the  rock  l)efore  any  change  uf  souud-- 
lias  given  warning  of  the  danger^  *  ^ 

i9ew  Mineral  caikd  Pargadte/^*  ♦  '  i  o 

*  A  new  mineral  called  pargasite  has  been  sent  to  this  country 
from  Finland.    It  was  found  some  years  ago  at  the  village  of 

,^rsby,  near  Abo.  f 

It  is  of  a  green  colour,  is  translucent,  and  transparent.  Us 
crystals  are  of  various  sizes,  from  an  inch  downwaixls.  Its  foiTU 
is  an  octohedron,  with  a  rhomboid^  base.  It  has  three  cleavages. 

^^t^  harder  than  iluor  spar,,. but ^s  scratched  by  quartz.  It^lso 
scratches  jglaj>8*   Specific  gravity  . 'MI.    It  nielts  before  tho 
tjfi^vf-pipe  into  a  mass  of  a  pearly  white  lustre.  'Th6  foiiowiij^ 
AF^Qy  ^  ^  proportions  of  its  constituents ;  ,  .  ^ 

'  Silex  ^  .r...;          4201  . 

-  Magnesia  •  ^ . .  18'27  r 

«  Lime  14-28  . 

'  Alumina  . . .    . . . . v . .  .14-08     : .  ^ 


'  '   Oxide  of  iron   3'52  S 

^ '      Oxide  of  manganese  ..••••«•••    102  ..i 

'   Oxide  of  a  metal  not  invettigaU4  0*33. 

XT:.:  w    Fluoric  acid  and  water.  •   3*09  it.  . 

tote. >.•.,..  »  ^J5A  :A 

*       '  100*00  r 

r.;,:!;   ■      '•  XII.  Lectures.  '  '  ■  -•' 

Dr.  Bos  took  proposes  to  give  a  Course  of  Lecturoa  oxP^« 
logy  and  Animal  Chemistry  during  the  next  winter.    '  ' 

^«(«  a  rr  99^ut^t^^^tk  Uie  Joumal  of  ScieMeaiid  Oie  Art«»  f.4vj»  .  l  * 
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A7ft'..  .Colonel  Beaitfo^^'s  AstronomiaUf  Magnetical^  [juNSy 

'  * '  '        '  '  '  * 

Article  XIX.  ' 

Astronomieal,  Mofmetical,  and  Meteorological  Observatiomii 

By  Col.  Beaufoy,  F.R.S. 

Hitslii'i/  lltdUt,  near  Stanmorc. 
Latitude  51037' 42"  North.    I  in-itude  west  io  lime  1' 


Apiil  4.  immerbiou  of  Ju^iicr  s  tii»t  Uj'         'zii  Meao  Time ai  Busb^* 

otcUiCe  J 15  SS  41   Mean  Tine  At  Gmawicb. 

Bei^iuning:  weather  cloudy. 

Anrii  on  I  «n«r  -^i5r,=*  S  ^i*^        47"  Mean  Time  at  Bnshey. 

20.  L«nar  eclipse  end   J^,  M*MTi«.«fcGke««ilc*. 
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f 

Ifniitb. 

Moraine  Observ. 

Nooa  Obierv. 

£veain£  C^bsenr. 

\ 

Hour. 

I  Variation. 

Hmir. 

VarUtloa. 

How. 

Vanatioflu 

April  1 

8I»  Sa' 

33' 

09" 

24° 

43' 

03" 

15' 

24°  35'  02* 

9 

8 

35 

24 

31 

23 

1 

X 

30 

24 

41 

6 

15 

24   34  29 

S 

o 

a 

WW 

04 

1 

84 

19 

6 

15 

24:85*  81 

4 

8 

35 

24 

31 

I 

20 

24 

4-1 

38 

6 

20 

24  38  88 

5 

8 

45 

24 

36 

24 

1  I 

40 

24 

42 

02 

6 

20 

84  84  88 

8 

30 

84 

38 

30 

I  1 

10 

24 

42 

54 

—  —  — 

# 

1 

50 

24 

48 

08 

• 

8 

40 

24 

30 

20 

6 

20 

24   34  34 

9 

8 

30 

24 

32 

38 

1 

30 

84 

44 

19 

6 

30 

24   37  10 

10 

8 

55 

24 

34 

08 

11 

8 

SO 

24 

32 

02 

1 

55 

24 

46 

48 

1^ 

8 

35 

24 

81 

87 

1 

15 

84 

46 

08 

"6 

80 

84-88  46 

IS 

8 

35 

24 

32 

45 

1 

40 

24 

47 

37 

6 

85 

24    36  27 

14^ 

8 

35 

24 

38 

18 

1 

35 

24 

48 

08 

6 

30 

24    ST  12 

15 

8 

35 

24 

36 

06 

1 

30 

24 

48 

48 

6 

30 

2^   35  20 

16 

8 

SO 

94 

SS 

48 

1 

85 

84 

47 

00 

6 

SO 

86  37  40 

17 

8 

40 

24 

34 

SO 

1 

30 

24 

45 

12 

6 

so 

24    40  13 

18 

8 

35 

24 

35 

09 

1 

20 

24 

47 

38 

6 

35 

24    36  26 

19 

8 

30 

24 

31 

58 

1 

35 

24 

50 

30 

6 

35 

24   34  37 

SO 

8 

80 

84 

35- 

46 

1 

20 

24 

44 

35 

6 

40 

24  38  29 

81 

8 

40 

21 

32 

19 

1 

85 

84 

46 

56 

6 

35 

24  ;88  80 

22 

8 

35 

84 

86 

14 

1 

10 

24 

43 

r8 

6 

.30 

24   39  08 

23 

1 

40 

24 

46 

49 

6 

25 

24   40  47 

24 

8 

35 

2  k 

34 

07 

1 

30 

24 

43 

15 

6 

35 

:^  36  54 

25 

8 

85 

U 

85' 

86 

26 

8 

24 

34 

36 

1 

20 

84 

41 

46 

6 

40 

24   35  14 

8 

35 

24 

36 

40 

1 

40 

24 

44 

09 

6 

40 

24   37  43 

28 

8 

35 

24 

35 

18 

1 

15 

24 

43 

10 

0 

55 

24   38  36 

S9 
SO 

8 

85 

84 

88 

S3 

1 

80 

24 

45 

50 

6 

65 

94   38  16 

■ 

8 

85 

84 

34 

87 

Skan  for 

35 

84 

34 

1 

24 

44 

3i?, 

.MoDth, 

06  j 

29  j 

50  1 

«  1 

A  

On  the  26th,  at  !inon,  a  furious  storm  of  thwnder,  hghtning, 
and  hail^  accompamed  with  a  wlurlwind  flum  liie  6;fe-^k 
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iai8^]  aiu],  Mfieorological  Observatiom. ' 

^••pla^e;  which  did  considerable  damage  m  Sj™^ 
fcin,  by  the  pluviameter,  between  noon  on  Apnl  1,  and  iVlay  i, 
3-756  mches;    Evaporation,  durmg;the  sam^  period,  Zf>^^ 
moires*  '  :« vvcwiw^fe>L 

Meteoroldgical  Observations* 
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Meieorological  Observations  continued. 
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5rd  Mon. 
Karoh  30  S 

4lh  Mon. 


Wind. 


Barometfr. 


Max. 


Mil). 


E  30-30  30-13  30-215 
N"    E  30*25  30-20  30-225 


N 
N 
3N 
4S 

5  b 
S 


iMcd. 


0 

7 
8 


1 'r. 


10 
11 
12 


S 

9S  w 

s 


17 

21 


Ei30  25  30-13  30*  190 

K  30-32  30-23  30-275 
K|30-37  30-32i30  345 
F  3()-32  30-().>  30-170 
\Vi:30()o'iH)-2e2y-6"20 
W  29-^v;2.9-22:2()  44-5 
29  ()7'2.0-40'29-53.-j 
2()-40|^9-:4  2.9-320 
29*50^29-24  29-370 
29-50  29- 16 


Thermometer. 


Max. 


N  W  29  92129  H) 


W 


3002 


29330 

29*510 


30 00  30-010 


9-S25 


29  63  29'06O 


l^S  E30-00 
us   

15  S     E  29  6a  59-34  ^9  485 

1 6  S    E  29*3*  2920  29*270 
E     29  30  29*20  29*2^0 

X  E  29'66(29-30  29  480 
2972  J9-6V)  29-()90 
29  72  29()3l:9-67.') 


E 
Var. 

E 


29t)"6-2()(;. 
22iS     E  29-62  09.45 

23)    E     29  45  29-24 

24: N    E  'J9-24  29  0S 

25.S    W  29-33  29  08 


26 


Var. 


29-35  29-25 


27  S    W  2975  29-25 


29'64o 
29- 535 
29345 
29-160 
29-215 
29  30(> 

29"jOu 


53 
44 

47 
47 

45 

49 
54 

51 

56 
6} 
56 
55 
56 
47 
53 

^9 

54' 

50 
53 
54 

57 
58 
46 
53 
5S 
08 
65 


Mid. 


35 
35 

35 
38 

32 
22 
40 
34 
33 
4S 
40 
42 

v>  ) 

27 

33 
28 
28 

47 
42 
32 

26 
28 
40 
43 
42 
42 
42 
52 


Med. 


44*0 
39*5 

4i'Q 
42-^ 

38^-5 

33-5 
470 

42-  > 
44  5 

555 
480 

48-5 

I  {  -5 

J7  0 

43-  0 

43-  5 

44-  0 
52-0 
480 
41-0 
395 
41  0 
48-5 
50-5 
44  0 
47-5 
50  0 
600 
54*5 


HI 

nil 


02 


Ilygr.  aJ 

9  a.  m.  ;Hain; 


71 

64 


■3- 


55iMs 
64«^ 

50 
63 


/ 

67 
61 

61 

70 
54 

55 
55 

69 

52 

77 
50 

55 
48 

53 

80 
75 
65 
60 
60 


65 

t 

22 


16 


81 
52 
5 
14 
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MotM,  ikat  the  resalt  is  lAclnded  in  ifee  oext  foUowiiic  ^'rtfrnittf,  . 
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REMARKS. 

Hkird  Month, — 30.  Hoarfrost:  a  breeze,  variable,  cocceedetl  by  Citrus  tntn^I^d 
with  drnului:  a  few  drops,  p.m.  Si.  iiBt  t>rre2e :  large  CumutoMUati^  Willi  a 
few  drups  of  rain  :  dear  twilight. 

Fourth  Month,-~\,  Fiiie:  'Cumubtt  pastDg  to  CumiilMlraliw  in  a  brisk  wind: 
at  tniMet  an  4*vaporatioD*of  the  cloacb,  followed  by  dew  and  an  orange  twilifhl. 
2.  Cloudy  mornifis: :  rr/?;;ii^ifrrt/i/<;  carried  in  a  brisk  u  ind  throng  the  day  3.  Ai 
yeslcrdav,  with  the  addition  of  red  Cirrt  at  sun-set.  4.  fiJucb  suii,  \*ith  long, 
faint,  linear  Cirri.  5.  Hoar  frost:  calm:  a  warm  sun,  with  much  dukt:  Cirrus 
locre&sed  to  obseurity  ^n  the  evening,  and  it  rained  by  nigbt.  6.  -A  gale  (braagb 
the  day  :  calm  night.  1.  Wet  forenoou  from  the  easttward^  p.m.:  rain  from  the 
SW:  a^rnltMn  ihc  nit^ht.  S'.  Turbid  sky  :  Cirroatmtttus  a.t  nine,  a.  m.  with  tiietCMp. 
^(6°,  afieruarda  ::u  wind  smithing  j  we  had  shower*  at  intervals,  and  a^leby 
^igiit.  0,  iU.  ii.  Wiiuiy,  with  showers.  19.  C^nlo^rrettif  chiefly,  hat wl&mia 
4t  IntervMs:  in  tlie  evening  the  wind  went  to  NW,  with  large  NinfH,  IS.  Fair, 
with  Cumuhstratui,  14.  In  the  evcnin-  a  larsje,  faint,  lunar  halo,  on  a  Iciadof 
Cirrost  ob^rurify  spread  from  N  W  towards  iho  zniith.  15.  Hoar  frost :  fine  sky, 
with  Wni\ci]c\  in  Cirrocumulus.  16.  iinar  fro«t:  CirrocumvUts  by  nine,  a.m.  in 
extensive  beds :  a  sm^rt  breeae  came  on,  with  CIrrofffMrittafid  fteeey  €h*mulHs,  ^nd 
ikoMrti  imallom  made  Itt  appearance  about  five,  p.m.:  rain  en5ned  after  darli.  With 
l|  fragrant  smell  from  the  turf.  17.  l)rizzlin<r  morn  :  fine  day.  1 S.  Windy,  over- 
cast, bleak  morninjr:  fine  day.  19.  Cumulo.stratus^  'w\n{\y.  20.  Hoar  fro^t :  fair, 
with  clouds;  in  tlie  evening  a  westerly  curreut  was  evident  above,  by  the  rootioa 
of  elevated  Cirrottr&lUi  two  different  bed»of  tlUs  alondbad  appeared  aft  saMct, 
erossing  at  fin  oblique  angle  in  the  S :  the  eclipse  of  the  i^oon  was  ^ell  leen  at 
Intervals  through  these.  21.  Litfb  wiud  :  fair.  22.  Wet,  p.  ra.  «3.  Very  wet, 
a.  m.  and  again,  with  wind,  at  nighf.  24.  Overcast  day:  wet  evening  and  night. 
26.  Some  drizzling  rain  after  inosculation  of  heavy  CutnuU^  with  a  stratum  of 
clouds  above.  Fleeey  CumuH^  wt(b  Cirri^  and  tendency  to  JTMiit  n  Ae  S$ 
■ft  nine,  a.  m.  an  iviusual  agitation,  evidently  electrical,  was  produced  iii«Ci>rttf 
?y  the  passage  beneath  it  of  fleecy  Cumuli^  which  came  from  S,  wiib  thevnneat  E: 
thunder  clouds  soon  after  farmed,  and  before  one  p.m.  we  heard  three  distioet 
exploiionst  two  distinct  showers  of  rain  mixed  with  hail  followed,  but  withoat 
^ind :  In  the  evening,  large  thunder  clondti  coutiotting  about,  it  lighmedlbr  ghne 
bonrs  ill  tljf  distance,  nearly  all  the  horizon  round,  (he  W  only  being  freefroa 
It:  wind  SE,  27.  Cioudy,  wet  mornine: :  windy  at  SW:  6oe  aftcnrards^ 
vMb  Urg^  QrriM  above  Cumulus :  some  lightning  at  ^/gbt  in  the  KJ^.  ' 

AjE;SVLTS. 

Winde  Vatiable,  withinach^paailSiuit 

Blaronietar :  Greatest  height  30*37  inches; 

Least  •«.«  29*08  ii^ches ; 

Mean  of  the  period   89«f4Siiichei, 


.ThermoE^cter ;  Cireatest  height  68^ 

he^t  .*  82P 

Mean  of  the  periods  4S«86* 

Mean  of  the  hygrometer  61<^  k 

.pyaporaijpn,   1*40  iai^iM.  ^ 

 ,  ^'Oaiodiei. 


The  excessive  rains  continuing,  have  occasioned  re|)eated  overflowings  of  the 
river  Lea  into  the  marshes.  Vegetation,  which  continued  nearly  docfloaul  at  the 
comiaeoceau^ot  of  this  period,  was  malLing  considerable  progress  towards  the  doca 
©fit. 
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